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SYLLABUS 

This Design Documentation Report (DDR) presents the results of the design of the Lower 

Mission Creek channel, Reaches 1-7. The design presented herein follows what is presented in 

the Lower Mission Creek Flood Control Feasibility Study and the Final Environmental Impact 

Statement/Environmental Impact Report (EIS/EIR), dated September 2000. 

 

This project is being developed under the authority of the section 101 (B) (8) of the Water 

Resources Development Act of 2000. The project local sponsor is the Santa Barbara County 

Flood Control and Water Conservation District (SBCFC&WCD). 

 

The Lower Mission Creek project is located in the City of Santa Barbara and is maintained by 

the Santa Barbara County Flood Control and Water Conservation District (SBCFC&WCD). 

Lower Mission Creek extends from the Pacific Ocean upstream approximately one mile to the 

existing California Department of Transportation (Caltrans) built concrete-lined channel section 

of Mission Creek. The Caltrans concrete channel segment, upstream of Castillo Street, is 

currently owned by SBCFC&WCD and is being considered by the City and County of Santa 

Barbara for fish passage improvements to assist in the migration of steelhead and tidewater goby. 

(Lower Mission Creek is considered critical habitat.) This future project, with construction 

scheduled for the summer of 2011, in conjunction with the proposed Lower Mission Creek 

improvements, will assist in improving the migration of steelhead and tidewater goby. The future 

improvements to the Caltrans channel segment are not included in this phase of the project. 

Additionally, Phase I of the project from State Street to Mason Street (Reach 1A) is currently 

under design by the U.S. Army Corps of Engineers (Corps), Los Angeles District.     

 

The Feasibility Report and EIS/EIR, completed in September 2000, presented the National 

Economic Development for flood risk management improvements on the Lower Mission Creek. 

The Selected Plan would increase the creek capacity to 3,400 cfs and would provide protection 

from floods up to the 20-year event. The improved creek would generally follow the existing 

alignment. The Selected Plan reduced average annual damages by $225,000 at total project first 

cost of about $18.2 million, with a benefit-to-cost ration of 1.2. 

 

In November 2001, the California Coastal Commission issued a preliminary Coastal Zone 

Federal consistency certification for the project. Condition 3 requested that the Corps consult 

with specific individuals with interest and knowledge of the project for recommendations on a 

final design of the proposed pilot channel. The objectives of CCC Condition 3 include promoting 

sediment transport, minimizing channel bed erosion, reducing maintenance requirement, and 

protecting aquatic habitat and fish passage conditions. 

 

In 2002, the City of Santa Barbara, with concurrence by the Corps, assembled a group of 

technical experts to address the channel design issue. Recommendations for the final channel 

design were presented in June 2005. The objective of the channel modification would be to 

enhance the creation of the bankfull channel and the attendant low-flow channel, that is, to 

facilitate the rapid formation of the channel features as soon as possible after construction and 

ensure that they will be stable over time. These modifications were designed to contribute to the 

“naturalization” of Mission Creek channel. 
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In December 2003, a weeklong Value Engineering (VE) Study was conducted. The VE report 

recommended a number of modifications to the project to reduce costs and improve the design. 

The Corps and the non-Federal sponsor recommended adopting four of the VE 

recommendations. These include mimicking a natural channel cross section with toe boulders 

and bankfull floodplain with vertical walls, as necessary, at the top; selectively maintaining 

existing vertical walls; optimizing the concrete channel wall design; and locally steepening the 

walls to reduce right-of-way acquisition. 

 

The channel improvements to Lower Mission Creek consist of channel and bridge improvements 

along the second phase (Mason Street to Castillo Street). The proposed improvements will 

consist of widening and streamlining the channel bed; installing a culvert that bypasses the 

oxbow at the U.S. Highway 101 (US 101) (under design by SBCFC&WCD); stabilizing creek 

banks using riprap side slope and short vertical walls; planting of native vegetation along the 

riprap; and replacement of bridge crossings (by City of Santa Barbara). The creek width will 

range from 55 to 70 feet at the top and include structural features to mitigate and/or minimize 

impacts to the biological resources. In addition, the City of Santa Barbara, through separate 

projects, will be replacement five (5) of the existing eight (8) bridge crossings (design by others) 

within the project limits. 
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Reports previously issued by the U.S. Army Corps of Engineers and others are: 

 

a. “Santa Barbara County Streams, Lower Mission Creek Flood Control Feasibility Study,” 
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PERTINENT DATA 

Purpose: Flood Risk Management 

 

Item Description 

Drainage area 11.5 square miles 

Creek Length 5,320 feet 

100-year peak discharge at Lower Mission Creek 7,500 cfs 

25-year peak discharge at Lower Mission Creek 3,800 cfs 

10-year peak discharge at Lower Mission Creek 2,400 cfs 

Lower Mission Creek design discharge 3,400 cfs 

Maximum Discharge Capacity (at State Street Bridge)
1
 3,400 cfs 

Maximum Non-Damaging Discharge (at Montecito Street Bridge) 1,500 cfs 

Creek Top Widths (feet)  

 Cannon Perdido to De la Guerra (Sta 61+36 to 57+00) 30 – 50 

 De la Guerra to Ortega (Sta 57+00 to 52+30) 25 – 45 

 Ortega to Bath (Sta 52+30 to 49+00) 25 – 35 

 Bath to Cota (Sta 49+00 to 46+00) 40 

 Cota to De la Vina/Haley (Sta 46+00 to 39+00) 25 – 40 

 De la Vina/Haley to Gutierrez (Sta 39+00 to 34+00) 25 – 50 

 Gutierrez to US 101 40 – 50 

 US 101 to Montecito 40 

 Montecito to UPRR 35 

 UPRR to Chapala 35 – 40 

 Chapala to Mason (Sta 25+00 to 17+00) 30 – 40 

 Mason to State (Sta 17+00 to 12+50) 30 – 60 

 State to Cabrillo (Sta 12+50 to 10+15 60 – 70 

1. Estimated discharge capacity during plan formulation.   
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1. INTRODUCTION 

GENERAL 

1.1 The existing Lower Mission Creek Project is located in the City of Santa Barbara and is 

maintained by the Santa Barbara County Flood Control and Water Conservation District 

(SBCFC&WCD). Lower Mission Creek extends from the Pacific Ocean upstream approximately 

one mile to the existing California Department of Transportation (Caltrans) built concrete-lined 

channel section of Mission Creek at the Castillo Street Bridge crossing (See Figure 1-1). The 

channel segment is divided into Reach 1A for the Phase I improvements and Reaches 1B and 3 

through 7 for the second phase of the Lower Mission Creek channel improvements. The Phase I 

project consists of channel improvements from State Street to Mason Street (Reach 1A) and is 

currently under design by the U.S. Army Corps of Engineers (Corps), Los Angeles District. 

Phase II consists of Reach 1B extending from the proposed Mason Street Bridge to the existing 

railroad reinforced concrete box section, approximately 720 linear feet; Reach 3 extending 

approximately 300 feet from the upstream side of US 101 to Gutierrez Street; Reach 4 extending 

approximately 500 feet from Gutierrez Street to Haley Street; Reach 5 extending approximately 

550 feet from De La Vina Street to Cota Street; Reach 6 extending approximately 500 feet from 

Cota Street to Ortega Street; and Reach 7 extending approximately 1,000 feet from Ortega Street 

to the upstream end of the project at Castillo Street. Additionally, the City of Santa Barbara is 

currently replacing five of the eight existing bridges along the Lower Mission Creek Channel. 

Bridge designs will be performed by the City of Santa Barbara and are scheduled to be 

constructed prior to the channel improvements. 

 

1.2 A value engineering (VE) study was conducted by the firm Robinson, Stafford & Rude, 

Inc., in December 2003. The report recommended a number of modifications to the project to 

reduce costs and improve the design. Portions of the project that were not functionally required 

or that contained major portions of project costs became focus areas. The VE team generated 155 

ideas for alternatives to the design, 14 of which were developed as VE recommendations. The 

Corps and the non-Federal sponsor agreed to adopt four of the proposed changes. These include 

mimicking a natural channel cross section with toe boulders and bankfull floodplain with vertical 

walls, as necessary, at the top; selectively maintaining existing vertical walls; optimizing the 

concrete channel wall design; and locally steepening the walls to reduce right-of-way 

acquisition. 

 

PROJECT AUTHORIZATION 

1.3 The Lower Mission Creek Flood Control Project is authorized under Section 209 of the 

Flood Control Act of 1962 (Public Law 87-874, 87
th

 Congress, 2
nd

 session), which reads as 

follows:  

 

“Sec 209. The secretary of the Army is herby authorized and directed to cause 

surveys for flood control and allied purposes,…to be made under the direction of 

the Chief of Engineers, in drainage areas of the United States of America and it’s 

territorial possessions, which include the following named localities [including]: 
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All streams in Santa Barbara County, California, draining the Santa ynez 

Mountains, except Santa Ynez River and tributaries.” 
 

PURPOSE 

1.4 The purpose of this Design Documentation Report (DDR) is to provide the basis for 

design of the flood risk management project along an approximately one-mile reach of Lower 

Mission Creek that extends from the Pacific Ocean to the downstream end of the existing 

concrete-lined channel at the Castillo Street Bridge crossing. The project purpose is to provide 

protection from floods up to the design event of 3,400 cfs (approximately 20-year event). Due to 

the high cost of real estate in this area and the number of bridges along this reach, it was not 

economically feasible to consider any higher level of protection.  During plan formulation the 

recently constructed State Street bridge was determined to be the limiting section with an 

estimated flow capacity of 3,400 cfs. 

 

SCOPE OF STUDIES 

General 

1.5 This DDR presents the design for the recommended plan, the estimated construction cost, 

and the schedule for the Lower Mission Creek project. The watershed of Mission Creek and its 

tributary, Rattlesnake Creek, is approximately 11.38 square miles. The watershed drains the 

southern slops of the Santa Ynez Mountains and the urban area of Santa Barbara. The lower 

portions of the Mission Creek flows through the urbanized area of downtown Santa Barbara 

where the creek parallels US 101 until it reaches Canon Perdido Street, where it turns east and 

crosses Castillo, De la Guerra, Ortega, Bath, Cota, De la Vina, and Gutierrez Streets. The creek 

then crosses US 101, Montecito Street, Union Pacific Railroad tracks, Chapala Street, Mason 

Street, State Street, and Cabrillo Boulevard before entering the Pacific Ocean just east of Stearns 

Wharf. 

 

1.6 Three reaches of Mission Creek are concrete lined downstream from Oak Park: (1) a 0.3-

mile concrete trapezoidal channel from Los Olivos Street to about Perdido Street; (2) a 0.8-mile 

concrete trapezoidal channel from Arrellaga Street to about Canon Perdido Street; and (3) a 0.1-

mile rectangular section with a concrete bottom and stone-walled sides located between the 

Union Pacific Railroad tracks and Chapala Street. The upper two reaches, which adjoin the US 

101, were built by Caltrans as part of a two-phased freeway construction. The channel between 

Los Olivos and Pedregosa Streets was built in 1934, and the channel between Arrellaga and 

Canon Perdido Streets was built in 1964. 

 

1.7 The natural creek meander downstream of US 101 created an oxbow. This oxbow was 

previously modified with a concrete-lined invert and vertical side walls constructed on natural 

sandstone blocks. The oxbow extends the length of Mission Creek between the Gutierrez and 

Chapala Street Bridges, where the creek makes several sharp turns to just past the Union Pacific 

Railroad crossing, where it joins its most direct path to the Pacific Ocean. 
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Surveying and Mapping 

1.8 The mapping is based on Lidar method aerial topography flown in May 2003 at a scale of 

1 inch = 200 feet, with 1-foot contours. Field survey information was used to supplement the 

2003 topography. Horizontal control is based on the North American Datum (NAD) of 1983, 

California Zone 5 Grid. Vertical control is based on the North American Vertical Datum 

(NAVD) of 1988. 

 

Site Explorations  

1.9 Subsurface investigations were performed by Fugro for reaches 1A and 2B and Bengal 

Engineering for Reaches 1B, 2A and 3-7 under contract to the Corps of Engineers for the design 

of the Lower Mission Creek Diversion Dam Project and are presented in the Geotechnical 

Appendix.  Additional geotechnical analysis was performed by the City of Santa Barbara‟s 

engineering consultant for various bridge projects through the project limits. These reports were 

utilized by Bengal and Fugro as references in the project geotechnical reports.     

 

Coordination with Others 

1.10 Extensive coordination of the design of the project was conducted. Items discussed 

included mapping, as-built plans, rights-of-way, easements, utility relocations, water quality and 

non-point source discharges, cleanup of contaminated sites, mitigation monitoring plan, and 

potential sources of water, disposal sites, and maintenance features. 

 

a. Coordination occurred with the Local Sponsor. The local sponsor for the project is Santa 

Barbara County Flood Control & Water Conservation District (SBCFC&WCD). 

 

Contact Person: 

 Jon Frye, P.E. 

Santa Barbara County Flood Control and Water Conservation District 

123 East Anapamu Street (2
nd

 Floor) 

Santa Barbara, CA, 93101 

 

i. Rights-of-Way. The boundaries of the project are fairly well defined along 

existing county rights-of-way and easements. The plans developed in this memorandum 

are based on topographic mapping obtained in 2003. Rights-of-way requirements will be 

established in detail prior to completion of plans and specifications. 

 

ii. Utility Relocations. Utility relocations required for the project were determined 

by the project team. Interfering utilities include electrical, gas, telephone, and water lines. 

Where possible, relocations will be accomplished in advance of the construction. 

Detailed information on the utility surveys and relocations is presented in Appendix B, 

Utility Survey Report. 

 

iii. Other Relocations and Modifications. A number of structures will be removed as 

a result of this project. Existing utility service lines will need to be properly abandoned 

with the removal of these properties. The buildings to be demolished and the associated 

utility abandonments are shown in Table 1.1. 
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Table 1.1 Building Demolition/Service Abandonment 

Location Utilities 

15 W. Mason Street Electric, Gas, Telephone, and Water 

16 W. Mason Street Electric, Gas, Telephone, and Water 

134 Chapala Street Partial Demolition 

124 W. Gutierrez Street Partial Demolition-Gas outdoor  fireplace 

119 W. Haley Electric, Gas, Telephone, and Water (1 duplex structure) 

434 De La Vina Street City Bridge project - not included 

512 Bath Street City Redevelopment Project- not included  

627 Bath Street Electric, Gas, Telephone, and Water 

629 Bath Street Electric, Gas, Telephone, and Water 

631 Bath Street Electric, Gas, Telephone, and Water 

633 Bath Street Electric, Gas, Telephone, and Water 

635 Bath Street City RDA- not included 

314 W. Ortega Street City Bridge project - not included 

306 W. Ortega Street City Bridge project - not included 

 

iv. Maintenance Items. Required maintenance features have been coordinated with 

the local sponsor and the project team. 

 

Maintenance Access. Three access ramps will be provided to access the channel bottom 

for maintenance. The location of the access ramps are: (1) north side downstream of 

Canon Perdido Street with access from Castillo Street; (2) south side downstream of Bath 

Street with access from Cota Street; and (3) south side downstream of Gutierrez Street 

with access from De la Vina Street.  Additionally, an access point via crane operation 

will allow channel access near the east side downstream of Gutierrez Street Bridge near 

the inlet of the overflow culvert.  

 

b. Coordination with Other Agencies included: 

 

 United States Fish and Wildlife Service (USFWS) 

 

 National Marine Fisheries Service (NMFS) 

 

 California Regional Water Quality Control Board (CRWQCB) 

 

 California Department of Fish and Game (CDFG) 

 

 California Coastal Commission (CCC) 

 

 State Historic Preservation Officer (SHPO) 

 

Santa Barbara County Flood Control & Water Conservation District (SBCFC&WCD) 

 

 City of Santa Barbara 
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PROJECT LOCATION AND DESCRIPTION OF DRAINAGE AREA 

1.11 Mission Creek is located in the City of Santa Barbara, California, approximately 100 

miles northwest of the City of Los Angeles. The Mission Creek watershed is approximately 

11.38 square miles. The watershed drains the southern slopes of the Santa Ynez Mountains and 

the urban area of Santa Barbara. The lower portions of the creek flow through the urbanized area 

of downtown Santa Barbara. The project addressed in this DDR is the last mile of the creek, 

beginning just downstream of Canon Perdido Street to Cabrillo Boulevard Bridge just before the 

creek enters the Pacific Ocean (See Figure 1.1). 

 

 
Figure 1.1 Project Location Map 
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2. DESCRIPTION OF FEASIBILITY REPORT DESIGN 

GENERAL 

2.1 The Selected Plan would increase the creek capacity to 3,400 cfs and would provide 

protection from floods up to the 20-year event. The improved creek would generally follow the 

existing alignment. The natural creek bottom would be maintained and existing concrete bottom 

in some areas would be removed and restored to natural. Improvements to the creek would 

include creek widening, bridge replacements, streamlining bed slopes, stabilization and 

protection of creek banks using vertical walls and vegetated riprap side lopes, and installation of 

an overflow culvert that would bypass the oxbow between the US 101 and the Chapala Street 

Bridge. 

 

2.2 Several land parcels along the streambanks would be designed and planted to expand the 

riparian corridor habitat. Structural features to mitigate impacts to biological resources would be 

implemented. These include fish ledges, tidewater goby current refugia, fish baffles, boulder 

clusters, and a weir structure at the inlet of the overflow culvert. 

CHANNEL MODIFICATIONS 

2.3 In the proposed configuration, minimizing the width of the top of the channel was a 

primary design objective to minimize the right-of-way (ROW) required. The proposed channel 

design would consist of a natural creek bottom, with either vertical concrete walls or a 

combination of a vertical wall and vegetated riprap side slope. The combination riprap and 

vertical wall would be the predominant bank treatment upstream of the US 101, except in two 

short reaches just upstream of the Haley-De la Vina Bridge and the De la Guerra Bridge. Below 

the US 101, the combination riprap and vertical wall would be constructed along the southeast 

bank, beginning at the midpoint of the Chapala Street Bridge and Mason Street Bridge to the 

midpoint of the Mason Street Bridge and State Street Bridge. Vertical walls would be installed 

along the remainder of the project reach. Where sufficient ROWs exist, the vertical walls would 

be constructed with an inverted “T” footing. A pier footing would be used in areas with limited 

ROWs. 

 

2.4 For the half-height walls, the upper half of the channel walls would be 2H on 1V backfill 

and would be protected with riprap. This slope would accommodate vegetation growth and 

riparian habitat. The 18-inch riprap would be covered with topsoil to accommodate 

establishment of a ground cover. Concrete pipe planters, varying in size, would be placed in the 

riprap for planting of native trees and vegetation. 

 

2.5 A “pilot channel” would be established on the creek‟s invert. This would provide a 

permanent low-flow path and prevent a uniform flat channel bottom along the reach above US 

101. The alignment of the pilot channel would be allowed to naturally vary, but initiated along 

the center of the channel invert. The pilot channel would be sized to accommodate a minimum 

flow of 50 cfs. It would likely be trapezoidal in shape, approximately 10 to 12 feet wide, and 

about 1.5 foot deep. 
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OXBOW BYPASS 

2.6 The Selected Plan would bypass the oxbow with two 18-foot wide by 6-foot high box 

culvert connecting both ends of the oxbow. The culverts would be constructed under the Union 

Pacific Railroad (UPRR) and would create a high-flow bypass for the oxbow. This bypass would 

provide a direct path for the creek across the oxbow, from just upstream of the US 101 extending 

to the downstream end of the Chapala Street Bridge. A weir would be constructed at the inlet to 

the culvert to direct flows of up to 640 cfs through the oxbow to maintain minimum flows for 

fish. The weir would split the higher flows between the oxbow and the bypass. The historic 

Potter footbridge, downstream of the UPRR crossing, would remain in place. In addition, the 

historic sandstone walls along this reach would remain in place. 

 

BRIDGES 

2.7 To increase the capacity of the channel, the following bridges would be replaced: Ortega, 

De la Vina/Haley, Cota, and Mason Street. 

BIOLOGICAL RESOURCES FEATURES 

2.8 Five small parcels of open land would be left along the banks after completion of project 

construction. Each would be designed to expand the corridor of riparian habitat to be planted 

along the stream banks and to provide for passive park space for residents. Native trees would be 

planted in the habitat expansion zones. Pathways and benches may also be added to create 

passive park spaces in some of these zones. 

 

2.9 The aquatic habitat features for protection the endangered tidewater goby would 

primarily be in the estuary area, from Mason Street Bridge to State Street Bridge; the segment 

between State Street Bridge and Cabrillo Blvd. Bridge is not included in the project construction 

but would contain future habitat features to be constructed by others. Additional aquatic habitat 

features would also extend into the upper reaches of the project, which would create a habitat 

conducive to reestablishing a native steelhead population. Energy dissipators would be installed 

by placing clusters of large boulders embedded into the riprap fields. These boulders would 

dissipate the force of the currents at vulnerable points along the creek as well as provide natural 

turbulence and heterogeneity to the stream to improve the aquatic habitat for steelhead. 

 

2.10 To minimize the effects to the tidewater goby from the installation of vertical walls, 

tidewater goby refuge would be created with artificial overhangs projecting from the walls (fish 

ledges) combined with double rows of boulders (fish baffles). Side slopes with riprap would be 

planted with ground cover and shrubs that would help develop the understory of the larger 

riparian canopy along the creek. 
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3. ALTERNATIVES EVALUATED AFTER THE FEASIBILITY REPORT 

VALUE ENGINEERING STUDY 

3.1 A value engineering (VE) study was conducted in July 2003 to evaluate potential project 

modifications resulting in cost savings and an improved project. The VE Team generated 155 

ideas for alternatives, 14 of which were developed as VE recommendations. The VE Team then 

reviewed the composite list to identify optimum combinations of the recommendations. These 

combinations are shown in Table 3.1.  

 

Table 3.1 VE Team’s Optimum Combination 

Idea No. Idea Description 
Life Cycle Cost 

Savings 

INCREASE CAPACITY (C) 

C-01  Mimic a natural channel cross section with toe boulders and bank full 
flood plain with vertical walls as necessary at the top  

$5,397,000  

C-05  Eliminate Mason Street bridge  $894,000  

C-06  Eliminate Gutierrez Street bridge  ($66,000)  

C-11  Eliminate channel widening below State Street  $169,000  

C-27  Selectively maintain the existing vertical walls  $289,000  

C-28  Optimize the concrete channel wall design  $898,000  

C-45  Locally steepen the walls to reduce ROW acquisition  $299,000  

C-73  Downstream of Yanonali Street install a reinforced concrete box 

(RCB)  

$171,000  

ENHANCE ECOSYSTEM (E)  

E-37  Exclude gobies from the channel during construction  $960,000 

 Total  $9,011,000  

 

3.2 Four of the above optimum combinations were adopted and further evaluated. These 

included C-01, C-27, C-28, and C-45. 

 

3.3 C-01: Mimic a natural channel cross section with toe boulders and bankfull floodplain 

with vertical walls as necessary at the top. This recommendation provides a highly stable, fully 

vegetated streambank that eliminates the need for extensive excavation, dewatering, and shoring 

during toe wall construction. The design concept includes toe boulders and bankfull floodplains 

as part of the slope design. It includes habitat features integral to the slope. In addition to riprap 

or boulder toe protection, this recommendation includes willow planting at the toe of the slopes. 

Willows provide additional scour protection as well as shade and refuge for both aquatic and 

terrestrial wildlife. 

 

3.4 C-27: Selectively maintain the existing vertical walls. The plan, as recommended in the 

feasibility report, proposed to demolish an existing 40-foot long historic sandstone/concrete wall 

on the right bank downstream of Yanonali Street and replace it with pile wall. This VE 

recommendation will leave the wall in place and provide toe protection. 
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3.5 C-28: Optimize the concrete channel wall design: The feasibility report proposed a 

concrete wall at the base of the slopes. This wall has a significance footing buried into the slope. 

To construct the footing, the slope will have to be excavated on a 1H:1V until it daylights at the 

top of the bank. The recommended VE concept reduces the size of the footing, which reduces the 

costs for excavation, backfill, concrete, and rebar. 

 

3.6 C-45: Locally steepen the walls to reduce ROW acquisition: The feasibility report 

proposed the removal of a two-story duplex on the left bank downstream of Haley Street to 

construct an inverted T-wall and riprap the slope. The recommended VE concept will provide a 

full height retaining/channel wall sufficiently steep to save the existing structure, which will 

eliminate the need to relocate two families. 

 

DESIGN REFINEMENTS 

3.7 In addition to the recommendations presented in the VE study, other refinements to the 

design were developed. These are discussed in the following paragraphs. 

 

Pilot Channel 

3.8 The feasibility report proposed a pilot channel at the end of construction that would 

provide a permanent low-flow path and prevent a uniform flat channel bottom along the reach 

above US 101. The pilot channel would accommodate 50 cfs and would likely be 8 to 10 feet 

wide and 1 to 2 feet deep. The overall intent of the pilot channel is to concentrate low flows, 

particularly near the fish ledges, to provide year-round aquatic habitat. 

 

3.8.1 In November 2001, the California Coastal Commission (CCC) issued a preliminary 

Coastal Zone Federal consistency certification for the project. Condition 3 requested that the 

Corps consult with specific individuals with interest and knowledge of the project for 

recommendations on a final design of the proposed pilot channel. The objectives of CCC 

Condition 3 include promoting sediment transport, minimizing channel bed erosion, reducing 

maintenance requirement, and protecting aquatic habitat and fish passage conditions. 

 

3.8.2 In 2002, the City of Santa Barbara, with concurrence by the Corps, assembled a group of 

technical experts to address the channel design issue. Recommendations for the final channel 

design were presented in June 2005. The objective of the channel modification would be to 

enhance the creation of the bankfull channel and the attendant low-flow channel, that is, to 

facilitate the rapid formation of the channel features as soon as possible after construction and 

ensure that they will be stable over time. These modifications were designed to contribute to the 

“naturalization” of Mission Creek channel and are to be provided between Canon Perdido to 

upstream of US 101. 

 

3.8.3 Establish pools. Pools would be established at the locations of the existing pools at the 

time of construction by excavating the channel below the design elevation for the channel 

bottom. The depths of the new pools would be 75 percent of the depths of the existing pools. A 

shallower depth is proposed to retain some channel bed material for scouring and redeposition 

during the first few years after construction. To maintain these pools, grade control structures 

would be installed at the head of each new pool. 
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3.8.4 Initialize the formation of a low-flow channel. The channel between pools would be 

graded with a slight cross slope that reflects the location of the existing thalweg prior to 

construction. Thus, if the thalweg is located along the west bank, the new and wider channel 

would be graded with a slight grade towards the west bank. This will enhance the formation of 

the low-flow channel within the larger bankfull channel. 

 

3.8.5 Relocate fish baffles to center of channel. The rocks would be reconfigured as more 

numerous “rock clusters” in the center of the channel, placed at 100- to 150-foot spacing 

between pools. Placement of the rocks in the center of the bankfull channel would maximize the 

potential for the rocks to occur in year-round flows. The rock cluster would consist of 3 to 5 

individual rocks placed in close proximity. 

 

3.8.6 Remove fish ledges. The technical experts concluded that fish ledges would not be 

effective and recommended to eliminate this component from the project between Canon Perdido 

to upstream of US 101. The ledges could become stranded over time if the low-flow channel 

migrated to the other side of the larger channel, or the channel becomes lower; in both cases, the 

fish ledges would become ineffective. The group believed that the establishment of pools using 

grade control structures would provide a greater amount of pool habitat that would be self-

sustaining. 

 

3.8.7 Reduce or modify rock energy dissipators at two bridges. A riprap channel bottom would 

be installed 150 feet upstream and downstream of the existing bridges at De la Guerra Street and 

Gutierrez Street. The riprap lining would prevent channel bed scour at these bridges due to 

anticipated higher velocities. Two issues were brought forward by the technical experts: the 

overall lengths of the rock lining and the potential for the rock channel bottom to become a fish 

migration barrier. To address these, the following recommendations were developed: consider 

other design features, during final design, to address the potential scour problems at these bridges 

that would reduce the length of the riprap channel lining; and rock or concrete structures on the 

channel bottom at these bridges should be notched for a low-flow channel to allow fish passage. 

 

3.8.8 Implement adaptive management plan. In the case that a persistent low-flow channel and 

series of pools are not forming after several winters, the Corps and the City, in consultation with 

NOAA Fisheries, CDFG, and members of the Channel Design Working Group, would review 

the performance of the proposed channel modifications and consider changes/adjustment to the 

design. 

 

Expanded Habitat Zones 

3.9 The feasibility report recommended utilizing five small parcels of open land to serve a 

dual purpose: to expand the corridor of riparian habitat to be planted along the streambanks, and 

to provide passive park space for area residents. In addition to the five locations, another habitat 

expansion zone just upstream of US 101 was identified in the EIR/EIS. However, this parcel, 

currently owned by Caltrans, is not available for expansion and has been eliminated from further 

consideration. 
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Access Ramps 

3.10 The 3 access ramps identified in the feasibility report will be designed to access the 

channel bottom for construction and maintenance. The access downstream of Canon Perdido will 

be relocated to obtain access from Castillo Street to eliminate the need for additional right of way 

and easements through the church parking lot. These access ramps are located at: (1) north side 

downstream of Canon Perdido Street with access from Castillo Street; (2) south side downstream 

of Bath Street with access from Cota Street; and (3) south side downstream of Gutierrez Street 

with access from De la Vina Street.   
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4. SELECTED PLAN 

GENERAL 

4.1 The Selected Plan for the Lower Mission Creek Project consists of flood risk 

management improvements for approximately the last mile of the creek between the Canon 

Perdido Street Bridge at the upstream end and the State Street Bridge near the outlet; 

replacement of four bridges, streamlining bedslope, installing a culvert that bypasses the oxbow, 

stabilizing creek banks using vertical walls and riprap sideslope; and planting of native 

vegetation along the riprap. The creek width will range from 55 to 70 feet at the top. The average 

depth of the creek will be 8 to 12 feet throughout the project reach. 

 

4.2 The Selected Plan will increase the channel capacity to 3,400 cfs and provide 

approximately a 20-year level of flood protection. The improved creek will generally follow the 

existing alignment and would incorporate a new culvert between US 101 and the Chapala Street 

Bridge that would carry high flows and bypass the oxbow. 

 

4.3 Several land parcels along the stream banks will be designed and planted to expand the 

corridor of riparian habitat. Additional structural features will be implemented to avoid, 

minimize, and mitigate impacts to biological resources. These features include installing fish 

ledges, tidewater goby current refugia (goby hideouts), fish baffles, boulder clusters, and a weir 

structure at the inlet of the overflow culvert. 

 

REMOVAL OF EXISTING BANK PROTECTION AND EARTHEN MATERIAL 

4.4 The creek bottom and banks between the Canon Perdido Street and State Street Bridges 

will be excavated to increase the creek capacity to provide a 20-year level of flood protection to 

the City of Santa Barbara. All existing banks within the project reach will be removed except for 

a retaining wall located upstream of De la Guerra Bridge, and both banks along the oxbow 

between US 101 and the Chapala Street Bridge. The excavation of the channel will begin from 

the downstream end of the project near State Street and progress upstream. 

 

4.5 Approximately 65,500 cubic yards of material will be excavated from creek banks and 

creek bottom. Channel excavation may last for about 130 to 180 days for each phase; however, 

excavation and construction activities, including bank stabilization and construction of bridges, 

will be accomplished at the same time when funding allows.  At this time the City is proceeding 

with bridge improvements ahead of the channel and bank stabilization improvements. 

 

STABILIZATION OF CREEK BANKS 

4.6 The existing creek banks will either be replaced with the combination short walls and 

riprap sideslopes or vertical walls. The vertical walls will be constructed in two methods 

according to their proximity to any existing structures. The first method will use an inverted “T” 

footing, a less expensive construction method, which will be applied in areas where sufficient 

right-of-way are available without directly impacting existing structures. The second method will 

use a soldier pile or secant pile walls, which will be applied in areas with limited right-of-way 
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and close proximity to structures. Typical cross-sections of these designs are shown in Appendix 

H. 

 

4.7 Where the riprap vertical wall is used, the height of the wall will be approximately half 

the depth of the creek. The riprap sideslope will be built at a 2H:1V slope. Pipes of varying sizes 

(up to a maximum of 3 feet in diameter) will be placed vertically in between the riprap sideslope 

to allow planting of native trees and vegetation. The riprap sideslope will be covered with topsoil 

and planted with ground cover and shrubs that will help develop the understory of the larger 

riparian canopy along the creek. 

 

REPLACEMENT OF EXISTING BRIDGES 

4.8 To increase the conveyance capacity of existing bridges up to the design flow of 3,400 

cfs, some form of minor modifications may be required. In four cases, removal and replacement 

of the entire structure will be needed to increase capacity. These bridges include the Ortega 

Street, Cota Street, Haley Street, and Mason Street Bridges. Bridge reconstruction will start with 

the most downstream bridge, Mason State Bridge, and progress sequentially in the upstream 

direction ahead of the creek improvements. Additionally, the City is proposing to construct the 

Cabrillo Blvd Bridge as a separate project and improvement.  

 

WEIR INLET AND CULVERT THAT BYPASSSES THE OXBOW 

4.9 The oxbow runs the length of the creek between the Gutierrez and the Chapala Street 

Bridges, where the creek makes several sharp turns while crossing US 101, the Montecito Street 

Bridge, and Union Pacific Railroad before joining its most direct path to the Pacific Ocean 

(Figure 4.1). The culvert (two 18-foot wide by 6-foot high boxes), referred to as the overflow 

culvert or the “oxbow bypass,” which connects both ends of the oxbow will follow a more direct 

path across the oxbow. It will begin upstream of US 101, cross the highway (where Caltrans had 

built a span to accommodate such a crossing to eliminate impacts to highway traffic), Montecito 

Street, and the railroad tracks before rejoining the creek alongside the downstream end of 

Chapala Street Bridge.  
 

4.10 The culvert alignment will be outside the Moreton Bay Fig tree dripline to minimize 

impacts to its major root system. The culvert will be covered across Montecito Street to its 

confluence at the downstream end of the Chapala Street Bridge; however, it will not be covered 

across US 101. A weir structure will be built at the inlet of the culvert to control the flows across 

through the culvert and the oxbow. The height of the weir will be set in order to direct lower 

flows of up to 640 cfs through the oxbow. In addition, the weir will split higher flows (up to the 

design conveyance capacity of 3,400 cfs) between the culvert and the oxbow. The culvert divider 

will be designed to form a “bullnose” and help minimize the potential of debris blockage. 

 

PILOT CHANNEL 

4.11 The channel will be graded such that there is a defined pilot channel that will direct low 

flows and provide year-round aquatic habitat. The pilot channel will constitute a permanent 

component of the instream habitat between Canon Perdido and US 101. The pilot channel will be 

large enough to accommodate 50 cfs. The pilot channel will have an average width of 12 feet and 
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about 1.5 feet deep with sideslopes built at 2H:1V slope. The bottom of the channel would be 

lined with gravel and cobbles. 

 

 

Figure 4.1 Oxbow Bypass Culvert Location Map 
 

FISH POOL/GRADE CONTROL STRUCTURES 

4.12 Six 2.5-foot high fish pool/grade control structures will be located along the Lower 

Mission Creek channel. The structures consist of a 2.5-foot deep rip rap structure that spans the 

channel invert, the grade into and out of the structures will consist of stone slope at 20 percent, 

an approximate 65-foot long by 2.5-foot deep pool area is utilize to provide a resting location for 

migrating fish. 
 

EXPANDED HABITAT ZONES 

4.13 Five small parcels of open land, ranging in size between 0.03 and 0.14 acres, will be 

available along the banks after completion of project construction (Figure 4.2). These open land 

parcels will be designed to serve two purposes: expand the corridor of riparian habitat to be 

planted along the streambanks and provide passive park space for residents. Native trees, 
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primarily western sycamores, cottonwoods, and coast live oak, will be planted in the habitat 

expansion zones. In some of these zones, pathways and benches may also be added to create 

passive park spaces. 

 

4.14 Planting along the riprap and planting of native trees in these zones are an integral part of 

the project design. The ecological values generated by these features will offset impacts from the 

implementation of the proposed project on existing streambank vegetation. 

 

 
 

Figure 4.2 Expanded Habitat Location Map 

 

STRUCTURAL FEATURES TO AVOID, MINIMIZE AND MITIGATE 

IMPACTS TO BIOLOGICAL RESOURCES 

4.15 Several structural features will be included to avoid and mitigate impacts to biological 

resources. These permanent and durable mitigation features will create hiding places where fish 

may take refuge. These will be composed of three separate structural elements formed by coarse 

surface relief of the walls (goby refugia), rock fish baffles at periodic locations in the center of 

the channel, and rock energy dissipators. 
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4.16 Goby Refugia. The goby refugia, where gobies and other small fish could escape strong 

currents, will be incorporated into the grout lines between the simulated sandstone blocks in the 

retaining wall. The grout lines will be 2 inches deep and taper from 3 inches at the opening to 

0.75 inches at the full depth of the grout line. The horizontal grout spaces will be filled with 

grout for a few inches at 10-foot intervals to create eddies and slower moving water behind the 

grout barriers. 

 

4.17 The grout lines will extend from the ordinary high water mark to the bottom of the 

formed wall, roughly 8 feet in vertical length. Water in the estuary will cover them completely 

most of the time, and each will extend well below the streambed. Small fish the size of gobies 

will easily find the recesses on their downstream side and take advantage of the refugia from 

currents created by these structures. 

 

4.18 Fish ledges with boulder clusters will be provided for additional Goby Refugia.  The 

ledges will be constructed approximately 21 inches above the channel bottom and extend about 

20 inches into the channel.  A boulder cluster consisting of 3 rocks will be provided between the 

fish ledges (Figure 4.3).  The fish ledges are to be located within the estuary section.  

 

 

Figure 4.3 Fish Ledges 

 

4.19 Fish Baffles. The rock baffles will provide habitat for fish amongst the rocks on the 

channel bottom and improve hydraulic conditions in the channel for fish migration by providing 

backwater areas for resting. The rocks will be configured as “rock clusters” in the center of the 

channel, placed at 150- to 200-foot spacing between pools. The rock cluster will consist of 6 to 9 

individual rocks, approximately 3 to 4 feet in diameter each, placed approximately 8 feet apart 

(Figure 4.4). The rocks will protrude 18 to 24 inches above the channel invert. 
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Figure 4.4 Fish Baffles 
 

4.20 Design restrictions prevent their placement under bridges, for a certain distance on the 

upstream side of bridge abutments, and directly opposite other baffles. Rock baffles will be 

installed over approximately 100 linear feet. 

 

4.21 Rock Energy Dissipators. The rock energy dissipators will have two functions: dissipate 

the force of currents at vulnerable places along the creek and impart natural turbulence and 

heterogeneity to the stream to improve the aquatic habitat for steelhead. 

 

4.22 Rock energy dissipators will be located in two reaches. The streambed will be armored 

with riprap and boulders in areas where undesirable high velocity flows could be expected. The 

more upstream reach will extend from Canon Perdido Street to below the Ortega Street Bridge; 

the second will extend from upstream of the Gutierrez Street Bridge to the upper bend of the 

natural oxbow, immediately upstream of US 101. In the final design, the rock energy structures 

will be reviewed for more environmentally friendly options, such as burring the structures or 

eliminating them.   

 

REACH-BY-REACH CREEK IMPROVEMENTS 

4.23 The detailed improvements described below are segmented between successive bridge 

crossings. The left and right banks are described while facing downstream (i.e. right will be 

towards the west and left towards the east). 

 

Reach 7 

Canon Perdido Street Bridge to De la Guerra Street Bridge (Station 61+36 to 57+00) 

4.24 Canon Perdido Street Bridge marks the upstream boundary of the project. Between 

Canon Perdido Street and De la Guerra Street, the creek would be 63 feet wide at the top of bank 

with an average depth of 16 feet. The right bank will mostly consist of the toe wall and riprap 

sideslope, except for the section just upstream of De La Guerra Street Bridge, where vertical wall 

will be used. The left bank will maintain the existing retaining wall along the last two-thirds of 

its length; the upstream remainder of the left bank will consist of vertical wall with riprap 

sideslope. A maintenance access ramp will be incorporated on the left bank. A fish pool/drop 

structure will be installed at Station 61+00. A habitat expansion area will be created on the creek 

terrace along Castillo Street. The creek bed along this reach will be armored with riprap and 

boulder clusters to act as energy dissipators. 
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De la Guerra Street Bridge to Ortega Street Bridge (Station 57+00 to 52+30) 

4.25 The creek will be 63 feet wide at the top of bank along this reach with both banks 

consisting of toe wall and riprap sideslope, except for a short reach on the left immediately 

upstream of the Ortega Street Bridge where full height vertical walls will be used to avoid 

impacts to a culturally significant structure. This reach will have an averaged depth of 14 feet. 

The invert slope will be streamlined requiring excavation and removal of 1 to 4 feet of 

streambed. Approximately 100 feet of streambed immediately downstream of the De la Guerra 

Street Bridge and upstream of the Ortega Street Bridge will be armored with riprap and cluster of 

boulders to act as energy dissipators. A fish pool/drop structure will be installed in the reach 

between the two boulder clusters at Station 55+00. A parking structure along the left bank will 

be removed to accommodate the wider channel. The Ortega Street Bridge will be rebuilt and 

sized to accommodate the higher-than-existing design flow. The existing trees located directly 

downstream of the De La Guerra Street bridge will be protected in place.  If during construction, 

protection of the trees is not possible then the removal of the trees will be allowed.  All effort 

shall be made to protect the existing trees at this location. 

 

Reach 6 

Ortega Street Bridge to Bath Street Bridge (Station 52+30 to 49+00) 

4.26 The creek will be a minimum of 63 feet wide at the top of bank along this reach with both 

banks consisting of vertical wall-riprap sideslope averaging 15 feet in depth. The invert slope 

will be streamlined requiring excavation and removal of 1 to 3 feet of streambed. Approximately 

100 feet of streambed immediately downstream of the Ortega Street Bridge will be armored with 

riprap and cluster of boulders to act as energy dissipators. Downstream of the boulders, a fish 

pool/drop structure will be installed. 

 

4.27 Three residential properties and two garage structures along the left bank will be removed 

to allow for creek widening. One structure, located at the corner of Bath and Ortega Streets, will 

be additional purchased by the City of Santa Barbara for the construction of a “tot lot” park next 

to the passive park. The Bath Street Bridge will remain in place and convey the design flow. The 

remnants of the acquired properties will be planted with native trees and vegetation, creating a 

habitat expansion zone and possible a passive park space. 

 

Bath Street Bridge to Cota Street Bridge (Station 49+00 to 46+00) 

4.28 This reach occupies the northeast corner of Cota Street and Bath Street intersection. The 

creek will be widened averages approximately 70 feet at the top of bank. The left bank will be 

protected with a vertical wall. The existing maintenance access ramp on the right side fronting 

Cota Street will be kept in place. The Cota Street Bridge will be rebuilt and sized to 

accommodate the higher-than-existing design flow. 

 

Reach 5 

Cota Street Bridge to Haley-De la Vina Street Bridge (Station 46+00 to  39+00) 

4.29 The upper half of this reach, Cota Street Bridge to Station 43+00, will be widened to 63 

feet wide at the top of bank with both side consisting of vertical wall-riprap sideslope (except for 
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a short reach immediately downstream of the Cota Street Bridge where vertical walls will be 

used to preserve a culturally significant structure). On the downstream half, the left bank 

protection will transition from a toe wall-riprap sidelope into a vertical wall across the 

multipurpose property located between Station 43+30 and 41+70, where the top width narrows 

to 55 feet. The invert slope will be streamlined requiring excavation and removal of 2 to 3 feet of 

the streambed. This reach will have an average depth of 16 feet. Approximately 100 feet of 

streambed downstream of the Cota Street Bridge (Station 45+00) and just upstream of Haley-De 

la Vina Street Bridge will be armored with riprap and cluster of boulders to act as energy 

dissipators. A fish pool/drop structure will be installed (Station 42+83.41) between the two 

boulder locations. 

 

4.30 A patio deck located at 532 Bath Street will be removed to allow for creek widening. The 

Haley-De la Vina Street Bridge will be rebuilt and sized to accommodate the higher-than-

existing design flow. 

 

Reach 4 

Haley-De la Vina Street Bridge to Gutierrez Street Bridge (Station 39+00 to 34+00) 

4.31 The creek will be widened to 71 feet at the top of bank along this reach with both banks 

consisting of the toe wall-riprap sideslope, except for a short reach on the east side immediately 

upstream of the Gutierrez Street Bridge, where a vertical wall will establish a transition from the 

east bank into the bridge. The reach will have an average channel depth of 9 feet. The invert 

slope will be streamlined requiring excavation and removal of 2 to 4 feet of streambed. 

Approximately 100 feet of streambed downstream of the Haley-De la Vina Street Bridge (Station 

38+20) will be armored with riprap and cluster of boulders to act as energy dissipators. 

Immediately downstream of the boulders, a fish pool/drop structure will be installed. 

 

4.32 Two residential properties, located at 434 De la Vina Street and 119 West Haley Street, 

will be removed to allow for creek widening. The remnants of the 434 De la Vina Street property 

will be planted with native trees and vegetation creating a habitat expansion zone and possibly a 

passive park space. Approximately 100 feet of streambed upstream of Gutierrez Street Bridge 

would be armored with riprap and a cluster of boulders to act as energy dissipators. 

 

Reach 3 

Gutierrez Street Bridge to Highway 101 

4.33 The reach from Gutierrez Street Bridge to Station 32+50 (beginning of Caltrans property) 

will continue to be 71 feet wide at the top of bank with banks consist of the toe wall-riprap 

sideslope. A low-flow diversion weir will run along the left side and connect to the overflow 

culvert near the upstream face of Highway 101. The depth of the creek along this reach will 

average at about 9 feet. The toe wall-riprap sideslope on the right bank will terminate just inside 

the Caltrans property line approximately 120 feet downstream of the Gutierrez Street Bridge. 

The remaining section of the right bank will be protected entirely with riprap. A fish pool/drop 

structure will be installed upstream of Highway 101 (Station 231+53.13). 

 

4.34 The higher flows across this reach will be divided between the existing channel (oxbow) 

and the overflow culvert. The oxbow will continue to convey the base flow and low-discharge 
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events up to 640 cfs (equivalent to an event with a 2.3-year return interval). During larger events, 

the new culvert will carry two-thirds of the design capacity, with the remaining third conveyed 

by the oxbow. 

 

New Overflow Culvert that Bypasses the Oxbow between Highway 101 and Chapala Street 

Bridge 

4.35 The new culvert across the existing opening under Highway 101 will consist of a pair of 

18-foot-wide by 6-foot-high open channels. Below Highway 101, the culvert will be covered 

before it crosses Montecito Street and until it terminates alongside the downstream end of the 

Chapala Street Bridge. The open channel will be approximately 200 feet long while the covered 

section will be 640 feet in length. The covered portion of the culvert will cross under the Amtrak 

passenger platform before crossing under the railroad tracks. Approximately 50 feet of 

streambed immediately downstream of the overflow culvert outlet will be armored with riprap to 

act as energy dissipators. To avoid any potential impact to the Moreton Bay Fig tree, the culvert 

is aligned approximately 50 feet outside its dripline.  

 

Reach 1 

Chapala/Yanonali Street Bridge to Mason Street Bridge (Station 22+00 to 17+00) 

4.36 The creek will be widened to 55 feet at the top of bank along this reach with both banks 

consisting of the vertical channel walls with riprap toe protection. The reach will have an average 

channel depth of 11 feet. The invert slope will be streamlined requiring excavation and removal 

of 0 to 1 foot of streambed. Approximately 200 feet of the existing right channel wall will 

remain.  Rip rap toe protection will be provided along the proposed and existing channel walls. 

Immediately downstream of the confluence of the existing Lower Mission Creek Channel and 

the Oxbow Bypass culvert a fish baffle (consisting of cluster of boulders) will be provided 

(approx. Station 20+00 and Station 18+00).  A fish ledge will be provided directly upstream of 

the fish baffle at station 18+00. The remnants of the acquired properties along the left bank will 

be planted with native trees and vegetation, creating a habitat expansion zone. 

  

Mason Street Bridge to State Street Bridge (Station 16+50 to 12+50) 

4.37 The creek will be widened to 55 feet at the top of bank along this reach with both banks 

consisting of the vertical channel walls with riprap toe protection. The channel width will be 

reduced to approximately 51 at the existing pedestrian bridge.  The existing pedestrian bridge 

will be protected in place and remain after the construction of the channel. The reach will have 

an average channel depth of 11 feet. The invert slope will be streamlined requiring excavation 

and removal of 0 to 1 foot of streambed. Rip rap toe protection will be provided along the 

proposed channel walls. Immediately downstream of the Mason Street Bridge fish baffle 

(consisting of cluster of boulders) and fish ledges will be provided along the channel walls. The 

remnants of the acquired properties along the left bank will be planted with native trees and 

vegetation, creating a habitat expansion zone. 

 

4.38 Demolish and remove the existing patio deck within the right-of-way at the rear of 

Eladio‟s Restaurant adjacent to the right bank of Lower Mission Creek next to State Street 

Bridge will be required.   
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PLANTING 

4.39 The planting is divided into two areas: the Creek banks and the Habitat Expansion Areas.  

The tree and shrub species selected for these areas, come from a list included in the Habitat 

Restoration, Enhancement, Monitoring, and Management Program Applicable to the Areas 

Adjacent to the Creek Bank as provided by the City of Santa Barbara to the California Coastal 

Commission Permit CC-012-09.  This planting palette is exclusively made up of native plants 

that are appropriate to the habitat and region. 

 

Creek Banks 

4.40 The Creek banks have 2 height: 1 vertical slope.  In order to accommodate trees on the 

slopes, PVC pipes of varying sizes (up to a maximum of three feet in diameter) will be placed 

vertically in between the riprap side slope to allow planting of native trees.  The trees to be 

planted in these pipes have been placed sparingly on the 2H: 1V slope.  The riprap sideslope will 

be covered with topsoil and planted with ground cover and shrubs that will help develop the 

understory of the larger riparian canopy along the creek. The use of erosion control blankets will 

allow the vegetation to establish.  Holes are cut into the blanket, and plants are installed through 

the holes.  The plants chosen are in the drier spectrum of the riparian plant community because 

they are installed on such a steep slope, allowing only a moderate amount of water to be retained.  

The plants themselves have attractive blooms, as in the case of sticky monkey flower, California 

rose and purple sage.  Many are evergreen, such as coffeeberry, lemonadeberry and coyote bush.  

This combination of plants will not only provide habitat, but will be attractive to anyone viewing 

the area from one of the banks, or from a bridge. 

 

Habitat Expansion Areas 

4.41 The five small parcels of open land along Lower Mission Creek are designed to not only 

expand the corridor of riparian habitat to be planted along the stream banks, but also to provide 

passive park space for residents.  Native trees, primarily western sycamores, cottonwoods, and 

coast live oak, will be planted in the habitat expansion zones.  Native shrubs, such as seacliff 

buckwheat, deergrass and hummingbird sage, will also be planted.  The parcel of land located 

near Ortega Street, will in part be used for a tot lot.  Pathways and benches will be added to 

enhance this space. Slopes in these areas will be 2H: 1V slope or flatter (3H: 1V in Reach 1A).  

 

IRRIGATION 

4.42 Irrigation is essential to the success of this project‟s planted vegetation survival.  Due to 

preservation of the existing low flow channel, undisturbed vegetation will most likely survive 

without supplemental irrigation.  It should be noted that many native species germinated in the 

wild have devices to survive on naturally occurring water sources.  Some of these native plants 

develop taproots (trees primarily).  Naturally occurring water sources may not suffice for the 

plants to get established however.  Therefore, supplemental irrigation is used.  The supplemental 

irrigation installed for the first two years of this project, will allow these plants to establish and 

thrive.   

 

4.43 The following irrigation methods will be used:  

 Frequent flood pulses in the low flow channel. 
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 Drip irrigation. 

 Overhead Irrigation (spray heads and bubblers). 

 

4.44 Bubblers are a form of low flow overhead irrigation.  Bubblers can be used in 

conjunction with shallow basins created around planting areas.  Usually masses of plants are 

grouped into a bubbler basin to allow for infiltration of the water applied.  Though bubblers are a 

little less efficient than drip regarding evaporation, they are better at irrigating without salt build 

up at the plant base.  Bubblers are also less conducive to product failure than most other forms of 

irrigation. 

 

4.45 This project will have multiple planting schemes; thus, more than one irrigation system 

may be required for purposes of efficiency as well as cost. 

 

SET ASIDE NURSERY HOLDING AREA FOR PLANTS 

4.46 During plans and specifications, consideration will be given to establishing a separate 

nursery holding area for new and salvaged plants.  This area will likely be one of the five areas 

along Mission Creek, until the end of the project, when this area is planted as well. 

 

PREPARATION OF SOIL PRIOR TO PLANTING 

4.47 During the construction phase, the existing soil will be evaluated with agronomic soils 

tests to support the landscaping and mitigation plantings.  Required soil amendments will be 

recommended and the need for soil importation or stockpiling will be determined. 

 

STOCKPILING OF TOPSOIL 

4.48 In the event that stockpiling of existing soil is necessary, a location will be provided for 

the temporary placement of this material, in the construction phase. 

 

MATERIAL REQUIRED FOR CONSTRUCTION 

4.49 Material required for project construction will include earthfill material; concrete for 

walls, footings, and box culvert; rocks/riprap for slope protection; steel reinforcement for 

concrete support; filter material; fencing material; top soils; planters; and material to establish 

vegetation. Except for the rocks/riprap, most of the material will be obtained from a distance of 

about 5 to 10 mile-radius from the project area. Riprap may be obtained from existing quarries 

located within 50 miles. 

 

HAZARDOUS AND TOXIC MATERIALS AND WASTE 

4.50 Three sites of interest have been identified and considered serious existing situations by 

the California RWQCB. These involve properties at 324 De la Vina Street (Caltrans site), 15 

Mason Street and 220 West Gutierrez Street.   
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4.51 The De la Vina Property abuts Lower Mission Creek north of the US 101. This property 

was formerly occupied by a dry cleaning business that used perchlorethylene (PCE) in their dry 

cleaning process. Caltrans obtained title of the property via land acquisition during the widening 

of US 101. Between 1988 and 1992, soil and groundwater assessment activities conducted at the 

site by Caltrans confirmed the presence of PCE-affected soil and groundwater at the site. 

According to quarterly groundwater monitoring reports, Caltrans reportedly remediated on-site 

soil that contained PCE concentrations greater than 1,000 micrograms per kilogram (μg/kg). In 

addition, groundwater samples collected by Caltrans from three monitoring wells installed at the 

site indicate that groundwater contains concentrations of trichloroethene (TCE), acetone, toluene, 

and xylenes. Based on groundwater elevations collected during previous assessment activities at 

the site, it was determined that the groundwater flows in the direction from west to east toward 

Lower Mission Creek. 

 

4.52 The West Gutierrez Property is located approximately 0.13 miles of the De la Vina 

property in a generally upgradient direction with respect to shallow groundwater flow. Based on 

the information in the 2000 Phase 1 ESA, this site reportedly contained a large aboveground 

storage tank (AST) that was used for storage of PCE. This tank is reported by the RWQCB to 

have leaked over a period of several years resulting in severe contamination of the shallow 

groundwater aquifer in the area. According the 2000 EIR/EIS, the attorneys representing the 

property owner of this site are attempting to involve Caltrans in sharing the cost of remediation; 

the threat of litigation has delayed groundwater remediation at the Caltrans site. 

 

4.53 The 15 Mason Street site contains petroleum soil contamination has been found in the 

area of the left bank and a plume of contamination appears to extend under the building at 15 

Mason Street.  This building is scheduled to be demolished and removed as part of this project to 

make way for the new channel.  The areal limits and depths of contamination in this area must be 

determined after this building has been removed.  This investigation and cleanup can be done 

before construction is begun or suitable arrangements can be made with the construction 

contractor to remove, replace if necessary and dispose of the contaminated materials.  

 

4.54 Based upon data collected during a Phase II assessment in 2005, it was determined that it 

that impacted soils that will require mitigation could be encountered during the planned 

excavation and construction activities. If impacted soils are encountered during construction, an 

assessment should be made as to the source, nature, and extent of impacts. If soil impacts are 

deemed to be minimal, the impacted soils will be excavated and temporarily contained in roll-off 

bins or stockpiled pending profiling of the material and acceptance at a disposal or treatment 

facility. If characterized as non-hazardous, the soils could potentially be transported for treatment 

and recycling or disposed of at a local landfill. 

 

4.55 Based on concentrations of volatile organic compounds (VOCs) detected in groundwater 

during the Phase II assessment, it is likely that VOCs (i.e., PCE and TCE) will be encountered in 

the lower reaches of Mission Creek during the construction. The RWQCB has recommended that 

a General Permit for Discharges of Highly Treated Groundwater to Surface Water, WDR Order 

No. 01-134 NPDES No. CAG993002 be obtained for the construction dewatering activities and 

discharge to the Lower Mission Creek (Geomatrix 2005). 
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4.56 Based on the permit requirements, a conceptual treatment system for managing the 

dewatering discharge was selected to prepare a preliminary order-of-magnitude cost estimate 

(Geomatrix 2005). The range of costs for installation and startup of a treatment system may 

range from $415,000 to $525,000. Monthly O&M costs may range from $34,600 to $44,400. 
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5. HYDROLOGIC AND HYDRAULIC BASIS FOR DESIGN 

5.1 This section describes the hydrologic, hydraulic, and sedimentation analyses that were 

conducted to support the design of the Lower Mission Creek Project. The analyses described 

here include rainfall-runoff modeling for the with-project conditions, numerical sedimentation 

analysis, and a physical hydraulic and sediment model of the baseline and with-project 

conditions. Detailed descriptions of the assumptions, inputs, methodologies, and results of these 

studies are provided in Appendix A, Hydraulics and Sedimentation Study Report. 

 

5.2 The characteristics of the existing watershed were assumed to remain the same as 

assumed in the Hydrology Appendix completed by the Corps in 1999 for the Lower Mission 

Creek Flood Control Feasibility Study. Based on this assumption, the peak discharges and 

hydrographs for the various return period events were adopted for this report. Detailed 

explanation of the area hydrology can be found in the Appendix A, Hydrology, of the feasibility 

report (Corps 1999). The peak discharges and return periods are provided in Table 5.1 below.  
 

Table 5-1 Peak Discharge        

Return Period (year) 

2 5 10 25 50 100 500 

Peak Discharges (cfs) 

640 1,500 2,400 3,800 5,500 7,500 13,600 

 

5.3 The design peak discharge of 3,400 cfs, which has a return period of approximately 20 

years, was used for both the hydraulic and sediment transport analyses. The modeled water 

surface elevation (WSE) profile along the project for the design peak discharge is contained 

within the existing or proposed top of bank elevations along the entire length of the project 

reach. The design discharge of 3,400 cfs, was determined to be the approximate capacity of the 

existing State Street Bridge.  In the feasibility and alternatives analysis it was decide that the 

replacement of the State Street Bridge was undesirable due to the added cost and the recent 

improvements already performed. 

 

5.4 The HEC-GeoRAS program (version 4.2.93 for ArcGIS 9.3) was used to develop 

georeferenced stream station lines, cross section alignments and cross section profiles. The cross 

sections profiles were cut using the electronic three-dimensional surface for the portion of the 

reach from upstream of U.S. Highway 101 to downstream of Castillo Street. The proposed 

condition geometries downstream of U.S. Highway 101 and upstream of Castillo Street were 

modeled based on multiple sets of construction plans (both electronic and hardcopies) at 

different design stages. The existing condition geometry was based mostly on the HEC-RAS 

model developed by the USACE and provided to Tetra Tech on June 15, 2010, and the HEC-6T 

sediment transport model from the USACE (2000).  

 

5.5 Results from the sediment-transport model show that most of the modeled reach is 

moderately to significantly aggradational over the design hydrograph, with most of the 

aggradation occurring during the falling limb. At the time of the peak discharge, aggradation 
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depth is generally less than 2 feet, with up to 3 feet of degradation occurring at the most 

constricted areas. The largest amount of aggradation (up to 4.5 feet) occurs in the reach below 

the Castillo Street Bridge. The remainder of the reach above the bypass weir is moderately 

aggradational, with about 1 foot of deposition through most of the reach. More significant 

aggradation (about 2 feet) occurs in the upstream portion of the oxbow channel, while very little 

change occurs along the concrete-line portion of the reach. Downstream from the confluence 

with the bypass channel, less than 1.5 feet of aggradation occurs along most of the reach, except 

in the downstream estuary, where nearly 3 feet of aggradation occurs. Essentially, the upstream 

sediment load is trapped in the estuary; hence, there is little sediment delivery to the ocean. 

 

5.6 An R&U analysis was performed using the HEC-FDA program to assess the uncertainty 

in the existing and proposed top-of-bank elevations.  This analysis indicates the elevations will 

provide approximately 60.05% to 91.74% of Conditional Non-exceedance Probability (CNP) for 

the design discharge of 3,400 cfs. Currently, there are no minimum CNP requirements for 

channels, especially with the unique design criteria associated with the Lower Mission Creek.  

The above results only provide a benchmark to the reliability of the proposed design and thus an 

increase in wall or bank heights of the current channel design would only be warranted to 

provide the higher CNP values.  At this time there is no expected change in bank elevations. 

 

5.7 The channel improvement includes placement of riprap revetment on the sideslopes of 

the channel in order to protect the footing/foundation of the soldier pile walls in the event of 

channel scour and degradation. The determination of riprap sizing and its gradation was 

performed using the Chanlpro software, developed by the USACE based on the USACE EM 

1110-2-1601. The calculation was performed for each subreaches between bridges. The riprap 

sizing was based on the hydraulic parameters of the Lower Mission Creek up to the 25-years and 

50-year return periods. These flood frequencies, which are higher than the design discharge of 

3,400 cfs, were selected because, depending on the subreaches, they represent the extreme cases 

where the water surface elevation in the channel is almost equal to the top of the channel bank or 

wall elevations. For the design of riprap placement, D100 of 18 inches would cover the most 

severe erosive conditions of the channel and was selected to be applied to the entire project limits 

 

5.8 The toedown elevation of the Lower Mission Creek riprap revetment was designed based 

on the total scour depth, calculated along the stream bed. The total scour depth was computed as 

the sum of long-term scour, general scour, bed-form depth, low-flow thalweg incisement, local 

scour, and bend scour. The scour analysis was conducted for both the design discharge of 3,400 

cfs and 50-year discharge of 5,500 cfs. The 50-year discharge was considered in addition to the 

design discharge because it resulted in top of bank water surface elevations for most of the cross 

sections, although the flow breaks out of the channel in some areas 

 

5.9 Based on the analysis, the uniform scour depth of six (6) feet was used as a toedown 

depth of the riprap revetment, measured from the bottom of the low flow pilot channel. The 

areas, located immediately upstream and downstream of some of bridges, where the total scour 

potential is deeper than the project scour depth, it was decided to construct a hard-bottom 

channel section where the flat riprap placement replaces a soft-bottom and riprap toedowns 
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6. GEOTECHNICAL BASIS FOR DESIGN 

GEOLOGIC SETTING 

6.1 The Lower Mission Creek project is located within the Western Transverse Ranges 

physiographic province of southern California.  The Transverse Ranges are a complex series of 

east-west trending mountain ranges and valleys.  The structural orientation of this province is 

transverse to the general north-northwest structural trend of other geologic provinces in 

California.  The Western Transverse Ranges extend from the Los Angeles Basin westward to 

Point Arguello, near Lompoc, California, and is dominated by the east-west trending Santa Ynez 

Mountain Range.  Cretaceous-Cenozoic sedimentary marine rocks and Miocene volcanic rocks 

dominate the Western Transverse Ranges region. 

 

6.2 The project alignment is located within an elevated portion of the Santa Barbara coastal 

plain characterized by a gently undulating, generally south-sloping ground surface.  Locally, the 

project alignment is underlain by Quaternary-aged alluvium over the south-dipping homoclinal 

structure of the Santa Ynez Mountains.  Man-made fills, associated with previous channel, 

bridge and other construction overlie the alluvial soils.  More detailed descriptions of local 

subsurface conditions for the various channel reaches are provided in subsequent sections. 

 

SEISMICITY 

6.3 The project alignment is not located within any earthquake fault zones (EFZ) identified 

by the California Geological Survey (CGS).  The project site, however, is located within a 

seismically active region of Southern California.  The nearest known fault is the Mesa-Rincon 

Creek (MRC) fault, which is located approximately 0.1 km south-southwest of the downstream 

end the project alignment.  This fault, however, is not currently considered a seismic hazard 

source by either the U.S. Geological Survey (USGS) or the CGS.  Nearby faults that are 

considered active, and were considered in the evaluation of potential ground motion, include the 

North Channel Slope Fault, the More Ranch-Mission Ridge-Arroyo Parida Fault, and the Santa 

Ynez Fault (east & west segments). 

 

6.4 The methodology for evaluation of potential ground motions and seismic hazards along 

the LMC alignment varied between the geotechnical consultants for particular reaches.  Bengal 

Engineering Inc. (Bengal) provided seismic parameters for Reaches 1B, 2A and 3 through 7 and 

generally followed Corps criteria.  Fugro West. Inc. (Fugro) provided seismic parameters for 

Reaches 1A and 2B and generally followed California Building Code (CBC) criteria.  One of the 

main differences in the methodology is that the Corps criteria establishes design level motions 

for Operational Basis Earthquake (OBE) and Maximum Design Earthquake (MDE) while the 

CBC criteria is based on the Maximum Considered Earthquake (MCE) with reduction factors for 

evaluating various seismic conditions (i.e. liquefaction potential, seismic earth pressures).  A 

comparison of the range of seismic parameters presented by the two consultants is presented 

below.  More detail on specific design parameters and estimated settlement/deformations for 

each channel reach is presented in subsequent sections. 
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Table 6.1 Comparison of Seismic Parameters 
Consultant Bengal Engineering Inc 

Corps criteria 

Fugro West Inc. 

CBC criteria 

Design Basis Operating Basis 
Earthquake -  OBE (144 

year return period) 

Maximum Design 
Earthquake - MDE 

(975 year return 

period) 

Maximum Considered 
Earthquake – MCE  

(~2475 year return 

period) 

Design Peak Ground 

Acceleration for 

Liquefaction Analysis 

(not magnitude corrected) 

 

 

0.3g 

 

 

0.7g 

 

0.66g  - 0.67g (taken as 

2/3 x MCE value) 

KH value used for seismic 
earth pressure analysis 

0.2 0.23 – 0.47 0.29 – 0.34 

Seismic Earth Force 

(lb/ft) based on wall 

height H 

 

9.4H
2
 – 10.6H

2
 

 

14.4H
2
 – 53.1H

2
 

 

16H
2
 – 18H

2
 

 

6.5 The comparison shows that the Corps MDE design event provides the most conservative 

parameters for soil liquefaction and seismic earth pressures. 

 

6.6 The potential for soil liquefaction and lateral spreading was found to be high for the 

Corps MDE and the CBC design events.  It was recognized that the liquefaction and lateral 

spreading risk appears to be a regional hazard and not just associated with the LMC channel.  

Although the proposed channel wall improvements will marginally improve the factor of safety 

for lateral instability due to liquefaction, complete mitigation of the risk of soil liquefaction and 

resultant lateral spreading would certainly be a cost prohibitive and may likely be technically 

unachievable within the channel right-of-way restrictions.   

 

6.7 The seismic earth pressures for both the Corps OBE and CBC design criteria result in 

some wall movement but can be tolerated with a robust structural design.  However, resisting the 

potential seismic earth pressures from the MDE would be a very costly design.  Even if designed 

for MDE level seismic earth pressures, channel walls would still be severely compromised given 

that the MDE event will likely cause regional liquefaction and lateral ground deformation on the 

order of several feet. 

 

6.8 The estimated seismically induced lateral earth pressures presented in Table 6.1 for 

kh=0.47 results in excessively design constraints and anticipated costs for the proposed retaining 

walls.  In such cases, as per EM 1110-2-2502, it should be preferable to accept some small wall 

displacement during design seismic event.  This will result in a more economical wall design 

since a lower kh value can be used for structural design.  Based on the NCHRP Report 611 

(NCHRP, 2008), it is estimated that lateral displacement of retaining walls designed with a kh 

value equal to one-third of the EPGA should be less than four (4) inches at the subject project 

site.  Therefore, it is our opinion that retaining walls for the subject project may be designed with 

kh= 0.23 (=1/3 x 0.7). This is further discussed in the Bengal 2011 report and Table 6.21. 
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REACH 1A 

General 

6.9 Geotechnical evaluation of Reach 1A was performed by Fugro West Inc. as summarized 

in the report entitled “Geotechnical Engineering Report , Lower Mission Creek Channel 

Improvements, Mason Street to State Street, Santa Barbara, California” draft version dated 

March 2009.  The Prime Design Engineer for this reach is Dean Ryan Consultants & Designers. 

 

Subsurface Investigation  

6.10 Project specific exploration within this reach included three mud rotary borings drilled to 

depths of 67 to 101.5 feet and four Cone Penetrometer Test (CPT) soundings to depths of 61 to 

86 feet.  Additional subsurface information was taken from a previous study performed for the 

Mason Street Bridge over Lower Mission Creek and from geotechnical studies performed for 

adjacent private development. 

 

Subsurface Conditions 

6.11 The subsurface soils conditions encountered within Reach 1A consisted of 3 to 7 feet of 

fill material composed of sandy clay and silty sand overlying alluvial deposits.  The alluvial soils 

above a depth of approximately 30 to 40 feet (approximately elevation -20 to -30) generally 

consisted of medium stiff to stiff clays, silty clays , clayey silts, and silts interbedded with loose 

to medium dense silty sands and clayey sands.  Below a depth of 30 to 40 feet the alluvial 

sediments generally consisted of medium dense to very dense silty sand and clayey sands 

interbedded with stiff to very stiff fine grained soils.  Groundwater was encountered at a depth 

varying from 5 to 8 feet below existing grade. 

 

Liquefaction Potential 

6.12 Potential soil liquefaction was identified for the loose to medium dense granular soils 

above a depth of approximately 40 feet below existing grade (approximately elevation -30 feet).  

Liquefaction-induced ground settlement on the order of 2 to 5 inches was estimated.  This 

liquefaction potential was considered in both the design of channel walls and evaluation of 

global slope stability. 

 

Wall Type Selection 

6.13 Several different channel wall types were evaluated by the design team.  These included 

conventional reinforced concrete cantilever retaining walls, steel H beam soldiers pile walls, 

vinyl sheet pile walls, and cast-in-place reinforced concrete secant pile walls.  The cast-in-place 

reinforced concrete secant pile wall (secant pile wall) was selected as the most suitable wall type 

for several reasons including: 

 

 Easily adaptable to the EIR requirements for the channel face 

 Installation causes less disturbance to the local area (no pile driving required) 

 Structurally capable of withstanding design loads without soils anchors 

 

Slope Stability  

6.14 Slope stability analysis of a typical cross-section of the proposed secant pile wall system 

was performed.  The analysis indicated an adequate factor of safety for the static condition and 
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for post-liquefaction condition.  Additional analysis of the secant pile wall system which 

combined post-liquefaction strengths with a pseudo-static load equal to half of the design peak 

ground acceleration indicated a factor of safety greater than the pre-existing condition but still 

less than 1.0.  Is was concluded that there was risk of significant lateral deformation of the secant 

pile wall system as a result of seismic shaking and soil liquefaction.  However, it was noted that 

the mitigation of earthquake induced lateral spreading/deformation was not a requirement of the 

wall design. 

 

Wall Design Parameters 

6.15 Lateral earth pressures were provided for design of the secant wall as summarized below: 

 

Table 6.2 Lateral Earth Pressures 
Wall Loading Condition Lateral Earth 

Pressure Condition 

Equivalent Fluid Pressure 

Cantilevered- Drained Active 42 pcf 

Cantilevered- Undrained Active 20 pcf + hydrostatic water pressure 

Restrained/Braced – Drained At-Rest 65 pcf 

Restrained/Braced – Undrained At-Rest 100 pcf 

Passive Resistance - Drained Passive 350 pcf (ultimate) 

Passive Resistance –Undrained or 

Below Groundwater Level 

Passive 175 pcf (ultimate) + hydrostatic water 

pressure 

 

6.16 In addition, a seismic earth pressure resultant of 18H
2
 lb/lineal foot of wall (where H is 

the retained earth height in feet) was also provided.  The resultant is assumed to act 2/3H above 

the base of the wall. 

 

6.17 Design parameters for use in computing wall lateral capacity, moments, and deformation 

utilizing the computer LPILE were also provided as summarized below.  Parameters were given 

for both granular and clayey soil profiles and for soil liquefaction conditions. 

 

Table 6.3 Estimated LPILE Parameters, Fine-Grained Profile 

Layer 

No. 

Approx 

Elev. (ft) 

Soil 

Type 

Total 

Unit Wt. 

(pcf) 

Strength 

Parameter 

LPILE 

Soil Type 

K 

(psi) 

Є50 p-, y- 

multiplier 

1 +3 to -7 Lean 
Clay 

125 
c=1,000 psf, 

Ф=0° 
Soft Clay -- 0.010 

y-mult: 4 

2 -7 to -27 Lean 

Clay 

125 
c=1,500 psf, 

Ф=0° 
Soft Clay -- 0.010 

y-mult: 4 

3 -27 to -
32 

Silty 
Sand 

125 
c=0 psf, 
Ф=35° 

API Sand 60 -- 
p-mult: 0.5 
y-mult: 4 

4 -32 to -

37 

Lean 

Clay 

125 
c=2,000 psf, 

Ф=0° 
Soft Clay -- 0.007 

y-mult: 4 

5 -37 to -
47 

Silty 
Sand 

125 
c=0 psf, 
Ф=35° 

API Sand 125 -- 
p-mult: 0.5 
y-mult: 4 
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Table 6.4 Estimated LPILE Parameters, Course-Grained Profile 

Layer 

No. 

Approx 

Elev. (ft) 

Soil 

Type 

Total 

Unit Wt. 

(pcf) 

Strength 

Parameter 

LPILE 

Soil Type 

K 

(psi) 

Є50 p-, y- 

multiplier 

1 +3 to -32 Silty 

Sand 

125 
c = 0 psf, 

Ф = 35° 
API Sand 30 -- 

p-mult: 0.5 

y-mult: 4 

2 -32 to -
38 

Lean 
Clay 

125 
c = 2,000 

psf, Ф=35° 
Soft Clay -- 0.007 

y-mult: 4 

3 -38 to -

47 

Silty 

Sand 

125 
c = 0 psf, 

Ф = 35° 
API Sand 125 -- 

p-mult: 0.5 

y-mult: 4 

 

Table 6.5 Estimated LPILE Parameters, Liquefaction Conditions 

Layer 

No. 

Approx 

Elev. (ft) 

Soil Type Total 

Unit 

Wt. 

(pcf) 

Strength 

Parameter 

LPILE 

Soil Type 

K 

(psi) 

Є50 p-, y- 

multiplier 

1 +3 to -28 
Liquefiable 

granular 

soil – 

model as 
soft clay 

125 
c = 450 psf, 

Ф = 0° 

User 
defined p-

y curves 

-- -- -- 

2 -28 to -

32 

Silty Sand 125 
c = 0 psf, 

Ф = 35° 
API Sand 60 -- 

p-mult: 0.5 

y-mult: 4 

3 -32 to -
38 

Lean Clay 125 
c = 2,000 

psf, 

Ф = 0° 

Soft Clay -- 0.007 
y-mult: 4 

4 -38 to -

47 

Silty Sand 125 
c = 0 psf, 

Ф = 35° 
API Sand 125 -- 

p-mult: 0.5 

y-mult: 4 

 

Table 6.6 p-y Data Liquefiable Soil Layers 

Elevation (ft) p-y curve data 

+3 
p (psf) 0 18 18 

Y (inch) 0 1 20 

-4 
P (psf) 0 1800 1800 

Y (inch) 0 4 20 

-28 

P (psf) 0 1800 1800 

Y (inch) 0 8 20 
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6.18 The following ultimate end-bearing and side friction values were provided for evaluation 

of the axial capacity of secant pile walls: 

 

Table 6.7 Ultimate End-Bearing and Side Friction Values 
Ultimate Skin Friction Value Above Elevation -20 600 psf 

Ultimate Skin Friction Value Below Elevation -20 1250 psf 

Ultimate End Bearing Capacity 10,000 psf 

 

REACH 2A 

General  

6.19 Geotechnical evaluation of Reach 2A was performed by Bengal Engineering Inc. as 

summarized in the report entitled “Geotechnical Report , Lower Mission Creek Bypass Culvert 

(Yanonali Street to Union Pacific Railroad in Santa Barbara, California” draft version dated 

August 2010.  The Prime Design Engineer for this reach is Tetra Tech. 

 

Subsurface Investigation  

6.20 Geotechnical investigation and for Reach 2A included one Cone Penetrometer Test 

(CPT) sounding and one mud rotary boring performed by Bengal Engineering Inc.  Supplemental 

geotechnical information from design studies and construction reports for adjacent portions of 

Lower Mission Creek Channel were also utilized. 

 

Subsurface Conditions 

6.21 The subsurface conditions encountered within the exploratory boring consisted of 

approximately 7 to 8 feet of fill material overlying alluvial deposits.  The fill material was 

composed predominantly of sandy silt with scattered to abundant rock fragments.  Deeper fills 

should be anticipated within this reach, particularly near the existing channel retaining walls and 

existing Yanonali Street bridge abutments. 

 

6.22 The underlying alluvial soils consisted predominantly of soft to medium still silty clays 

and sandy clays with some interbedded layers of silty sand to a depth of approximately 32 feet 

(approximate elevation   -15).  Below this depth the subsurface conditions consisted of medium 

dense to very dense sands with some interbedded layers of silty clay. 

 

6.23 Specific groundwater levels were not measured in the boring and CPT advanced within 

Reach 2B.  However, based on nearby geotechnical explorations and construction records from 

the adjacent culvert under the Union Pacific right-of-way, groundwater is anticipated to be 

encountered 5 to 10 feet below existing grade (elevation +11.5 to +6.5). 

 

Soil Liquefaction Potential 

6.24 Based on their consistency, gradation, and plasticity, the soft to medium stiff fine-grained 

soils within Reach 2A are considered potentially liquefiable under the design level earthquake 

event.  Potential liquefaction-induced total ground settlement is estimated to be approximately 1 

to 3 inches, for the OBE and MDE event, respectively.  Potential differential settlement is 

estimated to be one half of the total settlement value.   
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Culvert Design Parameters 

6.25 Based on the geotechnical conditions within Reach 2A, the following design parameters 

were recommended: 

 

Table 6.8 Culvert Design Parameters 

Backfill / Bedding Condition Recommended Value 

Select Granular Fill 

Total Unit Weight (pcf) 135 

Buoyant Unit Weight (pcf) 75 

Effective Friction Angle (degrees) 35 

Effective Cohesion (psf) 0 

Coefficient of Friction Between Soils and Concrete 0.45 

Coefficient of Friction Between Soils and Geotextile .40 

Active Lateral Earth Pressure Coefficient .27 

At- Rest Lateral Earth Pressure Coefficient .43 

Passive Lateral Resistance Coefficient 4.0 

Native Soil 

Total Unit Weight (pcf) 130 

Buoyant Unit Weight (pcf) 70 

Effective Friction Angle (degrees) 26 

Effective Cohesion (psf) 0 

Coefficient of Friction Between Soils and Concrete .35 

Coefficient of Friction Between Soils and Geotextile .3 

Active Lateral Earth Pressure Coefficient .4 

At- Rest Lateral Earth Pressure Coefficient .55 

Passive Lateral Resistance Coefficient 2.5 

Select Bedding 
Coefficient of Friction Between Soils and Concrete 0.6 

Coefficient of Friction Between Soils and Geotextile 0.45 

 

6.26 An allowable bearing capacity of 1500 psf was recommended for static conditions.  An 

ultimate bearing capacity (including loss of strength due to liquefaction) of 2000 psf was 

recommended for seismic conditions.   

 

Corrosion Potential  

6.27 Testing of soil samples did not indicate severe soil corrosion potential for metal or 

concrete.  However, given the proximity of this project to the ocean,   the concrete design and 

reinforcement type and cover should consider the marine atmosphere condition.  

 

Construction Conditions 

6.28 Due to the presence of soft clayey soils and high groundwater conditions, it is anticipated 

that some form of subgrade stabilization will be required prior to placing bedding material for 

the culvert.  Stabilization may require placement of a layer of 1 ½ inch size rock material and/or 

use of a geotextile or filter fabric.   

 

REACH 2B 

General 

6.29 Geotechnical evaluation and recommendations for Reach 2B were provided by Fugro 

West Inc. as summarized in the report entitled “Geotechnical Engineering Report, Lower 
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Mission Creek Channel Improvements, Santa Barbara, California” draft version dated January 

2009.  The Prime Design Engineer for this reach is HDR Engineering Inc.  Supplemental 

geotechnical data was taken from borings performed by K-C Geotechnical Associates for the 

Santa Barbara Railroad Station Development Project (1986), and from the Caltrans Log of Test 

Borings for the Highway 101 bridge crossing of the existing Mission Creek (Bridge No. 51-

277R/L) and the backfilled future Mission Creek overflow channel (Bridge No. 51-298R/L). 

 

6.30 Reach 2B consists of the upstream portion of the proposed overflow bypass for Lower 

Mission Creek.  The reach extends from the weir/inlet structure at the main channel downstream 

to an existing RCB structure at the UPRR right-of-way.  

 

Subsurface Investigation  

6.31 The geotechnical exploration performed by Fugro consisted of three hollow stem auger 

borings drilled to depths varying from 30.5 to 44 feet below existing grade and four Cone 

Penetrometer Test (CPT) soundings extending 54 to 74 feet below existing grade.  Logs for four 

borings drilled by K-C Geotechnical (depths varying from 10 to 32.5 feet), as well as six mud 

rotary borings (approximately 55 to 72 feet), two penetration borings (approximately 60 feet) and 

one shallow sampler boring performed by Caltrans were also reviewed. 

 

Subsurface Conditions 

6.32 Fill soils, composed of clayey sands and silty sands, were encountered within the Fugro 

borings to depths varying from approximately 4.5 to 6 feet.  The underlying alluvial soils 

generally consisted of soft to medium stiff fine grained soils (lean clay and sandy clay) inter-

bedded with loose to medium dense clayey and silty sands extending approximately 25 to 30 feet 

below existing grade.  Below this depth the alluvial deposits generally consisted of inter-bedded 

layers of medium dense to dense silty sand, loose to medium dense silt, and stiff lean clay. 

Groundwater was noted within the Fugro borings and CPT‟s at depths varying from 9 to 15 feet 

below existing at the time of exploration.  Readings taken within standpipes installed in two of 

the borings showed groundwater depths of 9.5 and 10.5 feet below existing grade more than two 

months after drilling.   To account for future fluctuations in the groundwater level, an assumed 

groundwater depth of 8 feet was used in liquefaction and foundation analysis.  

 

Liquefaction Potential 

6.33 Liquefaction analysis indicated that the loose to medium dense sands extending to a 

depth of approximately 50 feet below existing grade have significant liquefaction potential.  The 

estimated potential liquefaction-induced settlement ranged from approximately 2 to 4 inches.   

The potential for lateral spreading due to liquefaction was also identified.  The amount of 

potential movement resulting from lateral spreading was estimated to be on the order of 3 feet 

and possibly greater.  Complete mitigation of lateral spreading potential was considered probably 

not feasible given the spatial constraints of the project as well as economic considerations.  

However, is was recommended that the potential ground motion due to liquefaction-induced 

settlement /lateral spreading be considered in the selection and structural design of channel walls 

and foundations.   
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Channel Type Selection 

6.34 The design for Lower Mission Creek Channel within Reach 2B will utilize several 

channel sections.  The project upstream of Highway 101 will consist of a weir/inlet structure.  

This construction will require retaining walls up to approximately 17 feet in height and may 

utilize either conventional cantilever retaining wall supported on shallow foundations or possibly 

top-down constructed soldier pile or sheet pile walls.  Beneath Highway 101 the channel design 

will be a double box culvert structure which will utilize the existing highway bridge abutments 

as the culvert walls and add a concrete mat foundation and a mid-line divider wall.  Between 

Highway 101 and Montecito Street the channel will be designed as a U-Shape open channel with 

a divider wall.  The downstream portion of Reach 2B, from Montecito Street through the existing 

City of Santa Barbara Moreton Bay Fig Tree Park and Railroad Depot parking lot, will be 

designed as double RCB and will be installed using a cut and cover technique. 

 

Foundation Design Parameters 

6.35 Foundation parameters were provided for design of shallow foundations for retaining 

walls, channel walls and RCB structures.  The parameters were based on recommended over-

excavation of soft soils below foundation elevation a minimum depth of 2 to 2.5 feet and 

stabilization of the excavated surface with the use of filter fabrics, crushed rock and/or 

geotextiles.   

 

6.36 The following design parameters were presented for culvert design: 

 

Table 6.9 Culvert Design Parameters 
Allowable Bearing Pressure  2,000 psf 

Estimated Static Settlement Total              0.5 – 1.5 inch 
Differential  0.75 inch / 30 feet  

Lateral Earth Pressure  80 psf/foot of depth (drained) 

100 psf/foot of depth (undrained) 

Lateral Surcharge Loading  0.5 x vertical pressure  

Ultimate Base Friction Coefficient 0.35 

Ultimate Passive Pressure Resistance  300 psf/ foot of depth (above groundwater) 

150 psf/ foot of depth (below groundwater) 

Skin Friction Resistance to Uplift  30 psf/ foot of depth (above groundwater) 
15 psf / foot of depth (below groundwater) 

Unit Weight to Resist Uplift  125 pcf (above groundwater) 

65 pcf (below groundwater) 

 

6.37 The following design parameters were presented for retaining wall /open channel wall 

design: 
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Table 6.10 Retaining Wall/Open Channel Wall Design Parameters 
Allowable Bearing Pressure  1,750 psf (footing isolated from invert slab; width > 12‟) 

2,000 psf (footing tie structurally to invert slab; width > 25‟) 

Estimated Static Settlement Total              2 - 3 inch 
Differential  0.75 inch / 30 feet  

Lateral Earth Pressure  40 psf/foot of depth (drained) 

85 psf/foot of depth (undrained) 

Lateral Surcharge Loading  0.33 x vertical pressure  

Ultimate Base Friction Coefficient 0.35 

Ultimate Passive Pressure Resistance  300 psf/ foot of depth (above groundwater) 

150 psf/ foot of depth (below groundwater) 

Dynamic Earth Force (seismic)  16H
2 

 lbs/lineal foot of wall (H= retained height in feet, 
force acting 2/3 H from base of wall) 

Unit Weight to Resist Uplift  125 pcf (above groundwater) 

65 pcf (below groundwater) 

 

Corrosion 

6.38 Testing of soil samples did not indicate severe soil corrosion potential for metal or 

concrete.   

 

REACHES 1A, 3-7 

General  

6.39 Bengal Engineering, Inc., of Goleta, California, conducted a site-specific geotechnical 

exploration for the subject project.  Results of this site exploration were presented in a report 

titled “Geotechnical Design Report for the Lower Mission Creek Channel  Improvement  Project 

–Phase 2 (Reaches 1B and 3-7), Santa Barbara, California,” dated July 12, 2011.  For the 

purposes of the referenced report, the project alignment was broken up into Segment I (Station 

17+00 to 38+00) and Segment II (Station 38+00 to 61+50).   

 

6.40 This part of the subject report presents the geotechnical basis of design for the subject 

project based on the findings and recommendations presented in the geotechnical report, referred 

hereafter as the Bengal Engineering (2011) report.  

 

Site Exploration  

6.41 The project-specific site exploration program conducted by Bengal Engineering (2011) 

included a site reconnaissance visit, collection and review of pertinent and available existing 

literature, a field subsurface exploration and laboratory testing.  The scope of the field and 

laboratory investigations were developed based on the requirements of the proposed 

improvements as shown on the preliminary design plans, and communications with the project 

design team members during the course of the planning and execution of the geotechnical 

investigation program.  Subsurface information from the existing literature reviewed was also 

considered in the development of both the field exploration and the laboratory testing programs.  

 

6.42 The field exploration program consisted of four (4) Cone Penetration Tests (CPT) and 

four (4) mud rotary borings. The CPT soundings were advanced to a depth of about 80 feet and 

the borings were drilled to depths ranging from about 56 to 81 feet below existing ground 
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surface.  Standard Penetration Test (SPT) blow counts were measured at selected depths within 

the borings during drilling.  Relatively undisturbed samples of the site subsurface soils were 

collected from selected depths of the borings using the Modified California Sampler. Disturbed 

samples were collected using the SPT sampler. 

 

6.43 The subsurface soil types and conditions encountered during the drilling of the borings 

were observed and logged by a geologist.  Selected samples of the site soils were tested in the 

laboratory to verify and update, when necessary, field descriptions and to evaluate necessary soil 

engineering parameters for the analysis and design of the proposed improvements.  The 

geotechnical laboratory testing program included soil moisture content and dry density tests, 

gradation analysis, passing No. 200 sieve, laboratory vane and direct shear tests, consolidation 

tests, R-value and chemical or corrosivity tests.   

 

6.44 The available existing geotechnical field exploration and laboratory testing results were 

also reviewed and evaluated to supplement the field and laboratory testing data collected in the 

course of the current exploration, and used in the preparation of the geotechnical design report.  

 

Subsurface Conditions 

Groundwater Conditions 

6.45 Data on the groundwater depths encountered during the times of various site explorations 

within the project limits are provided in Bengal Engineering (2011) report. Based on this data, 

the depth to groundwater for the usual or normal service conditions may be taken as 5 to 15 feet 

below the existing ground surface. 

 

Soil Conditions 

6.46 Based on the site exploration conducted by Bengal Engineering, subsurface conditions 

along the project alignment are variable and complex.  The soil profile along the project 

alignment consists mainly of interbedded thin layers of alluvial soils.  At some locations along 

the creek banks the alluvial soils are overlain by earth fill soils associated with past 

constructions.  Soils along the alignment comprise mainly of low plasticity silts (ML), silty clay 

(CL-ML), silty sand (SM), sand (SP) and some lean clay (CL) and clayey sand (SC).  Traces of 

gravel or pebbles were encountered at some isolated depths and locations within the borings. 

 

6.47 Up to twelve feet (12‟) of earth fill was encountered in the exploratory borings.  Old 

concrete roadway, of variable thickness and unknown extent, was found underlying the asphalt 

concrete surface at several locations.  The deeper fill areas encountered during our subsurface 

exploration were located behind the existing bridge abutments along the alignment.  

 

6.48 Except some localized earth fill as discussed above, the project alignment to the 

maximum depths explored is underlain by layered alluvial deposits.  The thickness of the 

interbedded soil layers varies from a few inches to more than a few feet, with highly variable 

distribution along the alignment.  The soil types, within the categories listed above, fine contents 

and the layer transition characteristics, and their relative spatial distributions, are highly variable 

in both the vertical and horizontal directions. 
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6.49 The SPT test performed at one location within the bridge abutment fill indicated a blow 

count of 13.  This indicates medium dense soil conditions at the location tested.  Highly variable 

composition and density conditions should be anticipated for the fills.  

 

6.50 The alluvium extending to a depth of about 40 to 50 feet consists of interbedded layers 

fine-grained and coarse-grained soils.  The Plasticity Index (PI) of the fine-grained soil samples 

tested in the laboratory ranged mainly from 3 to 9, with the majority falling within the range of 3 

to 6.  The fines content of the site soils generally ranges from about 10 percent and 90 percent.  

The fine-grained soils are classified mainly as low plasticity silts (ML), silty clay (CL-ML) and 

some lean clay (CL).  The measured SPT blow counts of these low plasticity fine-grained soils 

ranged mainly from 5 to 9, indicating loose to medium dense conditions.  The consistency of the 

fine-grained site soils that can be classified as silty clay (CL-ML) and clay (CL) is generally soft 

to medium stiff within this depth.  The SPT blow counts of the deeper layers of fine-grained 

cohesive soils ranged from 13 to 18, indicating stiff consistency.  

 

6.51 The extent as well as the layer thickness of the interbedded coarse-grained soils (SP and 

SM), generally increase with depth.  The SPT blow counts for these soils present within the 

upper 40 50 feet ranged mainly from 10 to 24, indicating medium dense conditions.  The 

measured SPT blow counts for the underlying coarse-grained soils ranged mainly from about 30 

to 62, corresponding to dense to very dense conditions.  

 

6.52 The effective cohesion (c‟) and friction angle (Ø‟) of the fine-grained soils tested ranged 

mostly from 0 to about 300 psf and 23 to 33 degrees, respectively.  The majority of the fine-

grained soils exhibited an effective cohesion of zero and an effective friction angle ranging from 

25 to 30 degrees.  The coarse-grained soils at site exhibited zero to 300 psf effective cohesion 

and 30 to 40 degrees effective friction angle, with the majority exhibiting effective friction 

angles within the range of 33 to 36 degrees. 

 

6.53 The one dimensional compression index of (Cc) of the samples tested ranged from about 

0.05 to about 0.1.  Based on the measured liquid limits, Cc for the fine-grained clayey soils at the 

site is expected to range from about 0.1 to 0.2.  The in-situ soil permeability as well the rate of 

groundwater flow or discharge to excavations should be expected to vary significantly from 

location to location depending on many factors including the soil types and fines content, the 

relative distribution and thickness of the soils layer, the depth of excavation and the stability 

conditions maintained during construction.  The horizontal permeability of the individual soil 

layers is estimated to range from mostly from 10-3 to 10-6 cm/sec.  Site soils are not considered 

prone to collapse or swelling due to wetting. 

 

Seismic Hazards 

Fault Rupture Hazards 

6.54 The project site is not located within any earthquake fault zones (EFZ) identified by the 

California Geological Survey (CGS). The project site, however, is located within a seismically 

active region of Southern California. The nearest known fault is the Mesa-Rincon Creek (MRC) 

fault, which is located approximately 0.1 km south-southwest of the project alignment. This 

fault, however, is not currently considered a source of seismic hazard by both the U.S. 
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Geological Survey (USGS) and the CGS. Therefore, the project alignment is not considered 

susceptible to fault ground surface rupture hazard. 

 

Ground Motion Hazards 

6.55 Based on a site-specific Probabilistic Seismic Hazard Analysis (PSHA), the Effective 

Peak Ground Acceleration (EPGA) was estimated to be about 0.3g and 0.7g for the initial or 

non-liquefied site conditions for the Operational Basis Earthquake (OBE) and Maximum Design 

Earthquake (MDE) as defined in the EM 1110-2-2100 and other pertinent current Corps 

publications.  The moment magnitudes of the modal earthquakes associated with the OBE and 

MDE were found to be 6.6 and 7.2, respectively 

 

Liquefaction and Other Secondary Seismic Hazards 

6.56 Based on the geotechnical analyses, the project alignment is underlain by potentially 

liquefiable soils.  The liquefaction potential and extent of liquefaction vary along the alignment 

and depend on the design earthquake event (i.e., OBE or MDE).  Overall, the liquefaction hazard 

is considered very low to high for the OBE event and moderate to high for the MDE event.  

Liquefaction analysis indicated that EPGA during the MDE event should be limited to about 

0.4g due to the liquefaction of the subsurface soils during the early phase of ground shaking.  

Liquefaction-induced ground surface settlement is estimated to be on the order of one (1) to six 

(6) inches.  Relevant soil liquefaction effects, e.g., reduction in the axial and lateral support 

capacities of foundations, and stability of slopes were also evaluated and presented in the 

following sections. 

 

Design Soil Profiles and Engineering Parameters 

6.57 Geotechnical data evaluation and interpretation were performed to establish relevant soil 

engineering parameters and groundwater conditions for the static and seismic geotechnical, geo-

structural and structural analysis and design of the proposed improvements.  Generalized soil 

profiles with relevant soil engineering parameters were developed for both static and seismic 

analysis.  

 

Design Groundwater Conditions 

6.58 For the normal operating conditions, we recommend using a groundwater depth of 5 feet 

for Segment I (Station 17+00 to 38+00) and 10 to 15 feet for Segment II (Station 38+00 to 

61+50).  Depth of free water in the creek may be taken as 2 feet for the majority of time during 

the year.  

 

6.59 We recommend that for both OBE and MDE events, groundwater and creek water levels 

be taken the same as the normal operating conditions recommended above.  For the flooding load 

conditions, groundwater level behind the walls may be taken at the design flood water level in 

the creek. 

 

Soil Profiles and Properties for Static Design 

6.60 The generalized soil profiles and recommended parameters for static design are presented 

in Tables 6.11 and Table 6.12.  
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Table 6.11 Generalized Soil Profile and Parameters
(a)

 for Segment I (Sta. 17+00 to 

38+00) 

Layer 

No. 

Approx 

Depth 

below 

O.G. 

(ft) 

Generalized Soil 

Description 

Total 

Unit Wt. 

t (pcf) 

Shear 

Strength 

Parameter
(b)

 

Parameters for p-y 

curves 

LPILE 

Soil Type
 

(c)
 

K 

(lb/in
3
) 50 

1 0-5.0 Silty Sand/Sandy Silt 

(SM/ML), medium 

dense, moist 

125 c‟=0.0 ksf, 

‟=30
o
 

1 60 - 

2 5.0-11.0 Silty Sand/Sandy Silt 
(SM/ML), medium 

dense, moist to wet 

125 c‟=0.0 ksf, 

‟=30
o
 

2 40 - 

3 11.0 -

16.0 

Silt/Silty Clay (ML/CL-

ML), medium 
dense/medium stiff, wet 

125 c‟=0 ksf, 

‟=30
o 

2 40 

 

 

- 

4 16.0-

21.5 

Silty Sand/Sandy Silt 

(SM/ML), medium 
dense, wet 

125 c‟= 0.0 ksf, 

=33
o
 

2 60 - 

5 21.5-

26.5 

Silt/Silty Clay (ML/CL-

ML), medium 

dense/medium stiff, wet  

125 c‟=0.0 ksf, 

‟=28
o
 

2 30 - 

6 26.5-
30.0 

Sand/Silty Sand  
(SP/SM), medium dense, 

wet 

125 c‟=0.0 ksf, 

‟=35
o
 

2 100 - 

7 30.0-
42.0 

Silt/Silty Clay (ML/CL-
ML), medium 

dense/stiff, wet  

125 c‟=0.0 ksf, 

‟=30
o
 

2 40 - 

8 42.0-

65.0 

Sand/Silty Sand 

(SP/SM), dense, wet 

130 c‟=0.0 ksf, 

‟=36
o
 

2 125 - 

Notes:       
(a) For long-term and sustained loading or drained soil resistance analysis only. 

(b) c‟ = Effective cohesion and ‟= Effective angle of friction  
(c) Reference: Ensoft (2009), 1-Reese sand above water table, 2- Reese sand below water table    
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Table 6.12 Generalized Soil Profile and Parameters
(a)

 for Segment II (Sta. 38+00 to 

61+50) 

Layer 

No. 

Approx 

Depth 

below 

O.G. 

(ft) 

Generalized Soil 

Description 

Total 

Unit 

Wt. 

t (pcf) 

Shear 

Strength 

Parameters
(b)

 

Parameters for p-y 

curves
c
 

LPIL

E Soil 

Type
c
 

K 

(lb/in
3

) 

50 

1 0.0-10.0 Silt/Silty Clay/Clay 

(ML/CL-ML/CL), loose 

to medium dense/soft to 
medium stiff, moist 

125 c‟=0.0 ksf, 

‟=25
o
 

1 25 - 

2 10.0 - 

20.0 

Silt/Silty Clay/Clay 

(ML/CL-ML/CL), loose 

to medium dense/soft to 
medium stiff, wet 

125 c‟=0.0 ksf, 

‟=25
o
 

2 25 - 

3 20.0-

25.0 

Silt/Silty Clay (ML/CL-

ML/CL), to medium 

dense/soft to medium 
stiff, wet 

125 c‟=0.0 ksf, 

‟=25
o 

2 40 

 

- 

4 25.0-

31.0 

Sand (SP), medium 

dense, wet  

125 c‟= 0.0 ksf, 

=35
o
 

2 60 - 

5 31.0-

38.0 

Silty Clay (CL), Stiff to 

Hard 

125 c‟=0.0 ksf, 

‟=25
o
 

2 40 

 

- 

6 38.0-
42.0 

Silty Sand/Sandy Silt 
(SM/ML), medium dense, 

wet 

125 c‟=0.0 ksf, 

‟=35
o
 

2 60 - 

7 42.0 –

50.0 

Clay (CL), hard to very 

hard 

130 c‟=0.0 ksf, 

‟=25
o
 

2 50 - 

8 50.0-

60.0 

Sand/Silty Sand 

(SP/SM)), dense to very 

dense 

130 
c‟=0.0 ksf, 

‟=40
o
 

2 150 

 

- 

 

Notes:    
(a) For long-term, sustained static loading or drained soil resistance analysis only 

(b) c‟ = Effective cohesion and ‟= Effective angle of friction  
(c) Reference: Ensoft (2009), 1-Reese sand above water table, 2- Reese sand below water table    

 

Ground Motion, and Soil Profiles and Properties for Seismic Design 

6.61 Seismic ground motion and soils design parameters were developed and recommended 

for three conditions; namely, (1) Non-liquefaction, (2) initial liquefaction and (3) post-complete 

liquefaction.  These parameters are presented in the following sections. 

 

Design Ground Motion 

6.62 The recommended Effective Peak Ground Acceleration (EPGA) for the initial or non-

liquefied and liquefied site conditions are presented in the table below.   
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Table 6.13 Recommended Design Ground Motion 

Design 

Seismic 

Event 

Return 

Period 

(years) 

Site Conditions 

Non-Liquefiable 

(or Initial, Vs30= 244 m/sec) 
Liquefied 

EPGA (g) Mmode EPGA (g) Mmode 

OBE 144 0.3 6.6 0.3 6.6 

MDE 950 0.7 7.2 0.4 7.2 

 

Soil Parameters 

6.63 Based on the results of our site-specific seismic hazard analysis, we recommend that 

seismic evaluation and design be based on analysis performed for the following three loading or 

demand and resistance cases and by considering appropriate seismic soil-structure interactions. 

 
Case 1 - No-Liquefaction  

6.64 This case is to ensure that the seismic demand on the designed features will not exceed 

the available resistance in the event the site soils along the alignment do not experience 

liquefaction as predicted.  Design ground parameters and soil resistance conditions for this 

design are presented in the table below. 

 

Table 6.14 Recommended Design Ground Motion and Soil Parameters for Case 1 – 

No-Liquefaction 

Design 

Seismic 

Event 

Return 

Period 

(years) 

Design Ground Motion Design Soil 

Resistance 

Parameters EPGA(g) Design kh
(a)

 M
(b)

 

OBE 144 0.3
(c)

 0.20 6.6 ru =0.0
(d, e)

 

MDE 950 0.7 0.47 7.2 ru =0.0 
(d, e)

 

Notes: 

(a) kh= (2/3) (EPGA =Coefficient of the Design Peak Ground Acceleration as per EM 1110-2-2100).  

(b) M = Moment Magnitude of the Modal Earthquake  
(c) This analysis is not necessary for Segment I (Station 17+00 to 38+00). 

(d) ru = Excess pore water pressure ratio = (Excess pore water pressure/Initial effective overburden 

stress) 
(e) Use the generalized soil profiles and parameters recommended for the static design. 

 
Case 2 – Liquefaction Initiation 

6.65 This case is to ensure adequate performance of the project features during the design 

seismic event in the event the site soils along the alignment experiences liquefaction as 

predicted.  Design ground parameters and soil resistance conditions for this design are presented 

in the table below.  
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Table 6.15 Design Ground Motion Parameters and Excess Pore Pressure for Case 2 

– Liquefaction Initiation 

Design Seismic 

Event 

Return Period 

(years) 

Design Ground Motion Design Soil 

Resistance 

Parameters EPGA (g) Design kh M 

OBE
(a)

 144 0.3
(a)

 0.20 6.6 ru =0.5
(b)

 

MDE 950 0.4 0.27 7.2 ru =0.5
(b)

 

Notes: 

(a) No analysis required for the Segment II (Sta. 38+00 to 61+50) 

(b) Use the generalized soil profiles and parameters recommended for the static design with ru =0.5 

 
Case 3 – Post Complete Liquefaction  

6.66 This case is to ensure adequate performance of the project features immediately 

following the design seismic event (post-shaking) in the event the site soils along the alignment 

experience liquefaction as predicted.  Analysis for this case determines if site is susceptible to 

lateral spreading or flow- type liquefaction under the existing static shear stress with no inertial 

load.  Design ground parameters and soil resistance conditions for this design are presented in 

the following three tables: 

 

Table 6.16 Design Ground Motion and Excess Pore Pressure for Case 3 – Post 

Complete Liquefaction 

Design Seismic 

Event 

Return Period 

(years) 

Design Ground Motion Excess Pore 

Pressure EPGA (g) Design kh M 

OBE
(a)

 144 0.0 0.0 6.6 ru 1.0(a) 

MDE 950 0.0 0.0 7.2 ru 1.0(a) 

Notes: 

(a) No analysis required for the Segment II (Sta. 38+00 to 61+50). 
(b) Use steady state or residual soil parameter for liquefied soils layers and total stress parameters for the 

non-liquefiable soil layers for this analysis (see Tables 17 and 18 below). 

 

 

  



LOWER MISSION CREEK  DESIGN DOCUMENTATION REPORT  

REACHES 1-7           SANTA BARBARA, CALIFORNIA 

 

                                                                                             

TETRA TECH, INC. JULY 2011 

SURFACE WATER GROUP 

44 

Table 6.17 Soil Parameters for Case 3 – Post Complete Liquefaction for Segment I (Sta. 

17+00 to 38+00) 

Layer 

No. 

Approx 

Depth 

below 

O.G. 

(ft) 

Generalized Soil 

Description 

Total 

Unit 

Wt. 

t 

(pcf) 

Shear 

Strength 

Parameter

s
(a)

 

Parameters for p-y 

curves
b
 

LPILE 

Soil Type
c
 

K 

(lb/in
3
) 50 

1 0-5.0 Sand/Silty Sand (SP/SM), 
medium dense, moist  

125 c=0.3 ksf, 

=30
o
 

1 350 - 

2 5.0-11.0 Silty Sand/Sandy Silt 
(SM/ML), medium dense, 

saturated, Liquefied 

125 Sr= 0.3 ksf 
 

2 - 0.02 

3 11.0 -

16.0 

Silt/Silty Clay (ML/CL-ML), 

medium dense/medium stiff, 
saturated, Liquefied 

125 Sr= 0.3 ksf 
 

2  

- 
 

 

0.02 

4 16.0-21.5 Silty Sand/Sandy Silt 

(SM/ML), medium dense, 

saturated, Liquefied 

125 Sr= 0.5 ksf 

 

2 - 0.01

5 

5 21.5-26.5 Silt/Silty Clay (ML/CL-ML), 

medium dense/medium stiff, 

saturated, Liquefied 

125 Sr= 0.5 ksf 

 

2  

- 

 

0.01

5 

6 26.5-30.0 Sand/Silty Sand  (SP/SM), 
medium dense, saturated, 

Liquefied 

130 Sr= 0.7 ksf 
 

2 - 0.01 

7 30.0-42.0 Silt/Silty Clay (ML/CL-ML), 

medium dense/stiff, saturated, 
liquefied 

130 Sr= 0.7 ksf 

 

2 - 0.01 

8 42.0-65.0 Sand/Silty Sand (SP/SM), 

dense, saturated 

130 c=0.0 ksf, 

=36
o
 

3 125 

 

- 

 

Notes: 

(a) c and = cohesion and angle of friction, respectively (total stress parameters); Sr = Steady state or 
residual shear strength for fully liquefied soils.  

(b) Alternatively, for p-y analysis use 30 percent of the p-values for the liquefied soil layers developed 
based on parameters provided for static sustained loading conditions.  

(c) Reference: Ensoft (2009), 1-Silt with cohesion, 2-Soft clay, and 3- Reese sand below water table.  
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Table 6.18 Soil Parameters for Case 3 – Post Complete Liquefaction for Segment II (Sta. 

38+00 to 61+50) 

Layer 

No. 

Approx 

Depth 

below 

O.G. 

(ft) 

Generalized Soil Description 

Total 

Unit 

Wt. 

t 

(pcf) 

Shear 

Strength 

Parameters
(a)

 

Parameters for p-y 

curves 

LPILE 

Soil 

Type
b
 

k 

(lb/in
3
) 50 

1 0.0-15.0 Silty Sand/Sandy Silt 
(SM/ML), medium dense, 

moist 

125 c=0.2 ksf, 

=33
o
 

1 90 - 

2 15.0-

18.0 

Silty Sand/Sandy Silt 

(SM/ML), medium dense, 
saturated, liquefied 

125 Sr= 0.4 ksf 

 

2
c
 60 0.02 

3 18.0-

25.0 

Sand/Silty Sand (SP/SM), 

dense, saturated 

125 c=0.0 ksf, 

=35
o
 

3 100 - 

4 25.0-

35.0 

Silty Sand/Sandy Silt 

(SM/ML), medium dense, 

saturated, liquefied 

125 Sr= 0.7 ksf 

 

2
d
 200 0.01 

5 35.0-50 Clay (CL), hard to very hard 130 Su=2.5 ksf 4 800 0.005 

6 50-.0-
60-.0 

Silty Sand/Sand (SM/SP), 
Very Dense 

130 c=0.0 ksf, 

=40
o
 

3 150 - 

Notes: 

(a) c and = cohesion and angle of friction, respectively (total stress parameters); Sr = residual shear 
strength of fully liquefied soils, Su = undrained shear strength of cohesive soils. 

(b) Reference: Ensoft (2009), 1-Silt with cohesion, 2-Soft clay, and 3- Reese sand below water table. 4-

Stiff clay without free water. 

(c) Alternatively, for p-y analysis,  use 30 percent of the p-values developed by considering “Reese sand 

below water table” with c=0.0,  = 30, and k= 40 lb/in
3
. 

d) Alternatively use 50 percent of the p-values developed considering “Reese sand below water table”, 

c=0.0,  = 33, and k= 60 lb/in
3
. 

 

Geotechnical Analysis and Design Recommendations 

Channel Design  

6.67 Channel design consists of widening the existing cross section by excavating soil from 

the sides of the existing channel.  The sides of the widened channel are proposed to be either 

sloped for the entire, vertical supported by retaining walls or sloped lower part and vertical upper 

part supported by retaining walls.  

 

Channel Bank Slope Design 

6.68 The project slopes were analyzed and designed in accordance with the methods and 

requirements, with appropriate adjustments, provided in the Corps Engineering Manuals.  

 

Scour 

6.69 Based on the proposed plans, scour protection of the channel bottom and side will be 

provided by design, i.e. with rip-rap revetment and other mitigation measures approved by the 
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regulating agencies.  Therefore, additional loading and/or loss of capacity due to scour need not 

be considered in the design of the proposed retaining walls for this project 

 

Slope Stability Analysis 

6.70 Slope stability analyses were performed using both the Simplified Bishop and Spencer 

Methods utilizing the computer program SLIDE (Rockscience, 2010).  Short-term (end of 

construction), steady seepage (long-term or normal operating conditions), and flooding and rapid 

drawdown conditions were analyzed.  The effects of waves, current or other erosion factors 

which can affect the stability channel slopes were not considered.  Stability analyzes were 

performed based on our interpretation of and evaluation of the soil strengths considering the rate 

of loading and soil permeability.   

 

6.71 Riprap revetments were considered in the slope analyses.  Riprap exerts some driving 

forces, but provides significant resistances as well.  Therefore, it is critical that the as-designed 

riprap thickness and conditions be maintained during the service life. 

 

6.72 Plots of the slope stability analysis showing the soil types, layering, unit weight, strength 

parameters and groundwater conditions, the critical failure surface and the minimum FS are 

included in Appendix D of the Bengal Engineering (2011) report.  The calculated minimum 

factors of safety for a section of the 1.5:1 slope (since modified to 2:1) at Station 30+50 and the 

required factors of safety (FS) are summarized in the following table.   

 

Table 6.19 Stability Conditions and Factors of Safety at Sta. 30+50 

Stability Conditions 
Minimum Factor of Safety Meets Requirements 

(Y=Yes, N=No) Calculated
(1)

 Required 

End of construction 1.15 (D) -1.9 (U) 1.3 N 

Long-Term (Steady Seepage) 1.15 (D) 1.4 N 

Flooding
(1)

 1.05 (D) 1.0 Y 

Rapid Drawdown 0.8 (D) -1.57 (U) 1.0 N 

Earthquakes
(3)

 OBE N/A(4) 1.2 _ 

MDE 1.1 1.1 _ 

Notes:   
(1) D= Drained conditions, U= Undrained conditions for fine-grained soil layers.  

(2) Conditions not covered in EM 1110-2-1913.  Minimum FS =1.0 recommended since the water level 

at the design flood level is unlikely to persist for long periods of times preceding drawdown, and FS 
=1.0 for drawdown as per EM 1110-2-1913. 

(3) Refers to EM 1110-2-1806 for guidance.  No FS is provided in EM 1110-2-1806 but recommends 

analysis in phases to ensure acceptable performance during and after design events.  Required FS 
are recommended based on the required FS for sliding stability of gravity hydraulic structures, as 

per EM 1110-2-2100, which is the most recent of the referenced Corps documents. 

(4) N/A= Not available. No analyses were performed. 
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6.73 No seismic stability analyses were performed for the subject slopes since the older 1:5 

(H):1(V) (since modified to 2:1) slopes are found not to meet the minimum stability 

requirements for the static design.  

  

6.74 Results of a long-term stability evaluation for the same slope as above, but with a 

gradient of 2:1, are presented at the end of Appendix D of the geotechnical report.  These 

analyses show that slopes cut at a gradient of 2:1 should meet the minimum factors of safety for 

the non-seismic loading conditions. 

 

6.75 Based on the above results and discussion, unsupported cut slopes for the channel 

widening should be graded at a gradient of 2(H):1(V) or flatter.  The design slope gradient 

should be based on additional stability analysis, including for the various design earthquake 

loading and soil resistance cases discussed earlier, and the desired slope performances. 

 

Retaining Structures 

Wall Definition  

6.76 The proposed structural ERS for the subject project can be categorized as retaining wall, 

since their main function is to support the sides of the capacity enhanced channel by retaining 

earth materials to maintain a difference in elevation soils. 

 

Retaining Wall Types 

6.77 Retaining walls, with retained soil heights of up to about 15 feet, are proposed to support 

the channel bank cuts.  In the event that construction of 2:1 or flatter slopes is not feasible due to 

right-of-way or other considerations, we recommend additional retaining walls to support the 

channel banks.  Due to the weak slope and foundation soil conditions, retaining wall types 

should be selected that will exert minimum demands or loads on the overall or global stability of 

the slopes.  

 

6.78 Cantilever soldier-pile walls are recommended along the channel banks where retained 

soil height is ≤ 15 feet and lateral wall movements required to develop active soil pressure 

conditions are of no concern.  For retained soil height >15 feet, conventional cantilever semi-

gravity walls supported by footing cap /pile foundations may be used.  Gravity-type retaining 

walls may also be used. 

 

Static Lateral Earth Pressures 

6.79 The retaining walls proposed for the subject project may be designed based on the active 

earth pressures and passive soil resistance using the soil parameters and groundwater conditions 

provided in the previous sections.  Additional design parameters are provided below.  No 

restrained walls requiring at-rest pressure for design is proposed at this time for this project. 

 

6.80 Additional geotechnical parameters necessary to determine active and static passive 

lateral earth pressures, to evaluate sliding, overturning and bearing stability of the proposed walls 

are provided below: 
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 Soil-wall friction angle  

 w =0 for active pressure calculations  

 w =(1/3) ‟ for passive resistance calculations 

 Foundation soil-wall base friction angle (for gravity and semi-gravity types walls) 

 b = ‟  for soil-to-soil = 30
o
 for Segment I, = 25

o
 for Segment II  

  b = (2/3) ‟ for soil-to-concrete 

 Recommended methods for the calculations of the lateral earth pressure coefficients 

 Coefficient for active earth pressures (ka) 

- If β=0, ka =0.3 for Segment 1, = 0.4 for Segment II 

- If β≠0, use Figure 6 in NAVFAC DM 7.02 (attached as Figure 3) or the 

Coulomb‟s Equation in EM 1110-2-2502 with dw =0 

 Coefficient for at-rest earth pressures (ko) 

- If β=0, k0 =0.5 for Segment 1, = 0.58 for Segment II 

- If β≠0, obtained ko by multiplying the values for β=0 by (1-sin β) 

 Coefficient for passive soil resistance (kp) 

-  If β=0, use kp =4.0 for Segment 1, = 3.0 for Segment II 

- If β≠0, use Figure 6 from NAVFAC DM 7.02 (attached as Figure 3 

 

Note: Figure 3 is in the referenced Bengal Engineering (2011) report. 

 

6.81 Here, β=0 slope of the retained (for active pressure) or resisting ground (for passive 

resistance).  Note that when the ground surface slopes downward  is negative. 

 

6.82 When the ground surfaces on both sides are horizontal, the proposed retaining walls for 

the entire alignment may be designed conservatively by using the following parameters: 

 

 Soil total Unit weight,    t = 130 pcf  

 Coefficient of active earth pressure, ka= 0.4 

 Coefficient of  passive earth pressure, kp= 3.0 

 Soil-to-wall base friction angle,   b = ‟   

 

6.83 Groundwater levels appropriate for each loading condition still need to be considered in 

developing the total earth pressures and resistances. 

 

6.84 Lateral earth pressure for the design of retaining walls for each applicable loading 

condition should be calculated by considering the layered soil conditions, soil unit weights, the 

appropriate soil strength parameters and the groundwater conditions presented above.   

 

Seismic Lateral Earth Pressures 

6.85 Seismic lateral earth pressures, as a function of wall height, may be calculated using limit 

equilibrium methods or using the M-O Equations provided in EM 110-2-2502, when applicable, 

and the ground motion and soils parameters provided in this report.  Recommended seismic 

increment of the active lateral earth pressures for horizontal retained soil surface conditions and 

assuming no groundwater within the retained soil are presented in Table 6.20 below for a range 

of wall height (H).   
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6.86 The seismic increment of the earth pressure force (per one of width of wall) from table 

below should be applied at a height of (2/3) H above the base of the wall and distributed as an 

inverted triangle with the pressure increment=0.0 at the base and maximum pressure increment at 

the top of the wall.   

 

6.87 Soil parameters provided above may be used to determine seismically-induced lateral 

earth pressures for different ground surface and wall height conditions than those provided in 

table below.  Sloping ground conditions, especially for the resisting side, should be carefully 

considered when determining soil lateral pressure or resistances. 

 

Table 6.20 Seismic Increment of the Active Earth Pressure, Pae 

(kips/ft) 

kh 
Wall Height = 15 ft 

Segment 1 Segment II 

0.00 0.00 0.00 

0.20 2.11 2.39 

0.23 2.56 2.94 

0.27 3.23 3.66 

0.47 8.16 11.95 

 

6.88 The seismic increment of the active pressure for any wall height H (ft), ( Pae )H in kips/ft, 

with horizontal backfill or retained soil surface can be estimated as follows based on the 

( Pae)H=15 ft provided in above table. 

 

6.89 The estimated seismically induced lateral earth pressures presented in Table 6.20 for 

kh=0.47 results in excessively design constraints and anticipated costs for the proposed retaining 

walls.  In such cases, as per EM 1110-2-2502, it should be preferable to accept some small wall 

displacement during design seismic event.  This will result in a more economical wall design 

since a lower kh value can be used for structural design.  Based on the NCHRP Report 611 

(NCHRP, 2008), it is estimated that lateral displacement of retaining walls designed with a kh 

value equal to one-third of the EPGA should be less than four (4) inches at the subject project 

site.  Therefore, it is our opinion that retaining walls for the subject project may be designed with 

kh= 0.23 (=1/3 x 0.7). 

 

6.90 Based on the above discussion and the EPGA values presented earlier, the recommended 

design kh values for hydraulic structures/walls and soldier-pile walls are shown in Tables 6.21 

and 6.22 below:  

       

Table 6.21 Design Coefficient of Horizontal Acceleration (kh ) for Hydraulic 

Structures 

Seismic Analysis Case 
OBE MDE 

Segment I Segment II Segment I and II 

1 (No Liquefaction) N/R 0.2 0.23 

2 (Initial Liquefaction) 0.2 N/R N/R 

3 (Post-Shaking) 0.0 N/R 0.0 

N/R = No analysis required. 
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Table 6.222 Design Coefficient of Horizontal Acceleration (kh ) for Soldier Pile Walls 

Seismic Analysis Case 
OBE MDE 

Segment I Segment II Segment I and II 

1 (No Liquefaction) N/R 0.15 0.23 

2 (Initial Liquefaction) 0.15 N/R N/R 

3 (Post-Shaking) 0.0 N/R 0.0 

N/R = No analysis required. 

 

6.91 It should be noted that the seismic active pressure provided above need to be combined 

with the corresponding static active earth pressure when analyzing the retaining walls. 

 

Factors of Safety 

6.92 Retaining wall should be proportioned to maintain adequate stability, defined as a 

minimum acceptable factor of safety (FS), against all applicable failure modes and loading 

conditions per Corps Engineering Manuals.  

 

6.93 The minimum acceptable factors of safety for the rotational stability evaluation of this 

type of walls may be taken as follows: 

 

 FSA    = Factor of Safety for Active Pressure = 1.0  

 FSP    = Factor of Safety for Passive Pressure 

        = 1.5 for Usual Loading 

        = 1.25 for Unusual Loading  

           = 1.10 for Extreme Loading 

 

6.94 Recommended minimum factors of safety for gravity and semi-gravity type retaining 

wall are as presented in the following table:  

 

Table 6.233 Minimum Factor of Safety for Gravity Retaining Walls 

Loading 

Condition 

Sliding Factor of 

Safety 

Requirements for Location of 

Resultant 

Bearing Factor of 

Safety 

Usual 1.5 100% of the Base in Compression 

(i.e., e≤B/6) 

3.0 

Unusual 1.3 75% of the Base in Compression 

(i.e., e≤B/4) 

2.0 

Extreme 1.1 Within Base (i.e., e<B/2) >1.0 

 

Foundation Design Recommendations 

Foundation Types 

6.95 Some semi-gravity retaining walls are proposed to be supported by spread footing 

foundations.  However, relatively weak soils with potentially saturated conditions, especially 

during floods, exist within the anticipated zone of influence below the footing base.  In addition, 

these footing or wall base will be located within or near relatively steep bank slopes.  Due to 

these unfavorable conditions, low allowable bearing capacity and global stability conditions exist 

along the alignment.  
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6.96 Based on the site conditions, either driven piles or drilled shafts may be used as deep 

foundation elements.  However, were ground vibrations and noise associated with driven piles of 

concern, in the case of the soldier-pile walls, cantilever or anchored, we recommend drilled 

shafts.  Drilled shafts reinforcement may consist of steel H-piles or conventional bar 

reinforcement.  

 

Foundation Bearing Capacity 

Deep Foundations 

6.97 The design length should be the longest length necessary to satisfy all applicable 

performance and stability requirements based on the all applicable loading and soil resistance 

conditions as presented in the above sections of this report. 

 

6.98 Axial pile capacities provided herein are for the recommended minimum center to center 

pile spacing of 2.5D or greater, where D is the pile diameter.   

 
Static Design 

6.99 Recommended pile ultimate bearing capacities in compression for static design for a 

range of pile sizes for both driven concrete piles and drilled shafts are presented in the following 

tables: 

 

 Table 6.244 Ultimate Bearing Capacities (Axial Compression) for Driven 

Concrete Piles 

Location 

 

 

Pile Size 

(in.) 

Ultimate Bearing Capacity 

(Tons/feet of length)
 (1) (2)

 

Skin Resistance End Bearing 

For Penetration 

Depth 

(ft)
(1)

 

Skin 

Resistance 

(kips/ft) 

For Penetration 

Depth 

(ft)
(1)

 

End Bearing 

(kips) 

Segment I 

(Sta. 17+00 
to Sta.  

38+00) 

 

15 

 

5‟-42‟ 6.5 >15 20 

42‟-65‟ 20.0 >47 230 

18 5-42‟ 8.5 >18 30 

42‟-65‟ 30 >50 340 

24 5-42‟ 10.0 >24 50 

42‟-65‟ 40.0 >50 600 

Segment II 
(Sta. 38+00 

to Station 

61+50) 
 

15 
 

5-50‟ 4.5 >15 20 

50‟-60‟ 20.0 >54 230 

18 5-50‟ 5.8 >18 30 

50‟-60‟ 30 >55 340 

24 5-50‟ 8.0 >24 50 

50‟-60‟ 40.0 >56 600 

Notes: 

1. Pile penetration depth is measured from the existing ground surface along the creek bank. 

2. Pile ultimate capacities given are for static design. 
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Table 6.255 Ultimate Bearing Capacities (Axial Compression) for Drilled Shafts 

Location 

 

 

Pile Size 

(in.) 

Ultimate Bearing Capacity 

(Tons/feet of length)
 (1)

 

Skin Resistance End Bearing 

For Penetration 

Depth 

(ft)
(2)

 

Skin 

Resistance 

(kips/ft) 

For Penetration 

Depth 

(ft)
(1)

 

End Bearing 

(kips)
(3)

 

Segment I 

(Sta. 17+00 

to Sta.  

38+00) 

24 

 

5‟-42‟ 10.0 >20 0 

42‟-65‟ 12.0 >48 0 

30 5-42‟ 12.0 >24 0 

42‟-65‟ 14.0 >50 0 

Segment II 
(Sta. 38+00 

to Station 

61+50) 

24 
 

5-50‟ 8.0 >20 0 

50‟-60‟ 10.0 >56 0 

30 5-50‟ 10.0 >24 0 

50‟-60‟ 12.0 >55 0 

Notes: 
1. Pile ultimate capacities given are for static design only.  

2. Pile penetration depth is measured from the existing ground surface along the creek bank. 
3. End bearing capacities neglected due to small diameter and anticipated wet construction. 

 

6.100 The allowable bearing capacity for the various loading conditions should be determined 

by dividing the ultimate bearing capacity by the appropriate factor of safety, as discussed above. 

 
Seismic Design 

6.101 For the Seismic Design Case 1 (No Liquefaction), the pile bearing capacities provided 

above for static design may be used. 

 

6.102 For Seismic Design Case 2 (Initial Liquefaction), use 50% of the recommended static 

skin resistance. 

 

6.103 For Seismic Design Case 3 (Post-Earthquake/Complete Liquefaction), neglect any end 

bearing resistance or capacity from the liquefied layers.  An average ultimate skin resistance of 

1.2D ksf may be used for the liquefied layers, where D is the pile diameter in feet.   

 

6.104 Bearing resistances for the non-liquefied case may be taken as equal to the static 

resistance for all cases. 

 

6.105 Pile foundations at the site are likely to experience some downdrag due to the settlement 

of the surrounding soil during the MCE event, especially in the event of soil liquefaction.  Piles 

at the site are considered to be of the floating type (i.e., frictional).  As such, downdrag may 

result in pile settlement, but this is not a pile capacity issue.  Furthermore, such pile settlement 

should be limited to the seismically induced ground settlement discussed earlier since before the 

piles can settle by this amount downdrag, if any, will cease to exist.  The resulting settlement is 

not likely to cause collapse of the walls or endanger life safety.  Therefore, it our opinion that 

downdrag need not be considered further in the analysis and design of the piles for this project.  

 



LOWER MISSION CREEK  DESIGN DOCUMENTATION REPORT  

REACHES 1-7           SANTA BARBARA, CALIFORNIA 

 

                                                                                             

TETRA TECH, INC. JULY 2011 

SURFACE WATER GROUP 

53 

Shallow Foundations 

6.106 Bearing capacity of shallow foundation or spread footings depends on the foundation soil 

properties, groundwater conditions, footing width and embedment depth, inclination and 

eccentricity of the applied load, and, when located on a slope, the gradient of the slope and the 

distance of the footing from the slope face.  For the subject project, spread footing-supported 

retaining walls are likely to be located on or near the creek bank slope.  Based on our analysis, 

the ultimate bearing capacity (qult) of such spread footings may be taken as: 

 

      

 

6.107 Where, B is the width of the spread footing.  The allowable bearing capacity for the 

various loading conditions should be determined by dividing the ultimate bearing capacity by the 

appropriate factor of safety as discussed above. 

 

6.108 Due to the presence of potentially liquefiable soils, spread footings should not be used 

along the project alignment where the depth of the groundwater during normal operating 

conditions is anticipated to be located within a depth B below the bottom of the footing, where B 

is the width of the footings. 

 

Lateral Capacity of Foundations 

6.109 The lateral capacity of foundations depends on their type, size and depth of embedment, 

and can be evaluated based on the soil parameters provided in the previous sections for various 

loading conditions. 

 

Shallow Foundations 

6.110 Lateral capacity of shallow foundations consists of the passive soil resistance and shear 

resistance developed at the footing bottom contact surface.  Recommended soil parameters for 

the determination of these resistances are provided above. 

 

Deep Foundations 

6.111 Lateral capacities of deep or pile foundations depends on many factors including: pile 

type, size, length, the cut-off elevations, pile batter, pile location with respect to sloping ground, 

as well the type and duration of loading.  Soil parameters, including those necessary for LPILE 

type analysis, necessary to determine pile lateral capacity along the project alignment for various 

loading conditions, are provided above. 

 

Lateral Movements of Retaining Walls 

6.112 Lateral movements that the proposed retaining walls may experience are highly 

dependent on the quality of construction and thus difficult to predict.  

 

6.113 Lateral movements of retaining walls also depend on the height of the wall, retained and 

foundation soil characteristics, the rigidity of the wall and the design factor of safety.   
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6.114 For well controlled constructions, the lateral deflection at the top of the cantilever type 

walls to reach active conditions is estimated to be on the order of 0.5 to 1.0 percent of the wall 

height.  For a 15 foot-high wall, this corresponds to a lateral displacement of about 1.0 to 2.0 

inches at the top of the wall.  Additional wall deflection due to flexural deformation must be 

added to this displacement to determine the total lateral deflection of the walls.  The maximum 

vertical settlement adjacent to these walls may be taken as equal to half the lateral movement of 

the top of the wall.  Ground movements behind these retaining walls should not extend beyond a 

distance of two times the height of the wall. 

 

6.115 Lateral ground movements and ground settlement behind top-down construction walls, 

such as cantilevered-soldier pile walls, may be limited by in-situ reinforcement of the retained 

soils. However, these walls will need to be designed considering lateral soil pressures greater 

than the active pressures due to limiting wall movement. 

 

6.116 Grouted soil-anchored soldier pile walls may be constructed to limit ground movements 

at some locations where favorable soil conditions exist.  Weak clayey soils are generally 

considered not suitable for in-situ reinforcement or soil-anchor installation.  Site specific 

investigation and additional analysis are necessary to determine the suitability and/or design of 

such walls for the project. 

 

Foundation Settlement 

6.117 Foundation soil supporting the spread footings and deep foundations for the proposed 

improvements are not likely to experience significant net increase in vertical stress.  Therefore, 

foundations are not likely to experience any significant non-seismic settlement provided they are 

designed and constructed in accordance with the recommendations provided herein. 

 

6.118 As stated above, grounds along the project alignment are susceptible to liquefaction-

induced settlement during the design seismic events.  Spread footing foundations at the site are 

likely to experience the same seismic settlement as the ground surface settlement, presented 

earlier in this document.  

 

6.119 It should be noted that the general area, including the structures supported by foundations 

founded above or within the potentially liquefiable soil layers, are likely to experience the 

amount of settlement estimated above irrespective of the construction of the proposed channel 

improvements.   

 

Corrosion Potential  

6.120 Two soil samples retrieved from the exploratory borings were tested for soil corrosivity 

indicators.  Results of these tests are included in Appendix B of the Bengal (2011) report.  Based 

on these results, the resistivity of the site soils ranges from 1,300 to 3,800 ohm-cm and pH varies 

from 7.5 to 7.8.  The chloride and the sulfate contents of the site soils range from 110 to 280 ppm 

and 63 to 225 ppm, respectively.  Based on these results, the site soils are not considered 

corrosive to metal or concrete (CALTRANS 2003, AASHTO 2007).  
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6.121 It should be noted, however, that the project site is near the Pacific coast.  Caltrans (2003) 

considers marine atmosphere, defined as that atmosphere within 1000 feet of ocean or tidal 

water, as corrosive to reinforced concrete substructures.   

 

6.122 Bengal Engineering‟s (2011) report recommended that structures constructed within 1000 

feet of tidal influence or sea water intrusion be provided with adequate corrosion protection.  

Potential corrosion protection measures include, but are not limited to, use of low permeability 

concrete, protective coating for reinforced concrete surfaces, increased concrete cover over 

reinforcement, and epoxy coated reinforcement.  

 

Drainage Design Considerations 

6.123 Due to the extensive presence of low plasticity, fine-grained soil along the project 

alignment, subgrade drainage and prevention of soil migration are considered critical design 

issues for the subject project.   

 

6.124 All retaining walls for the project should be provided with adequate back-drains 

consisting of fabric or fabric enclosed gravel filters and weep holes to drain well the retained 

soils and to prevent or minimize build up of excessive hydrostatic water pressures during normal 

conditions and flooding.  All filters should be designed to also prevent migration of fines, which 

can cause ground settlement and clogging, in order to maintain long-term effectiveness. 

 

6.125 Design of the subsurface drainage or filter design should consider the fine-grained and 

non-plastic nature of the anticipated subgrade level along the channel alignment and at the back 

of the retaining walls.  Based on the soil conditions, it is our opinion that geotextile filter, 

composite filter and fabric enclosed gravel filters, alone or in combinations, should be used at the 

site. Granular transition filters underneath the geotextile filters should be used where subgrade 

soils are fine-grained (ML, CL-ML and CL).  Granular filters alone are likely to be expensive 

and of limited effectiveness. 
 

6.126 Subsurface drainage is necessary to facilitate drainage of groundwater and infiltrated 

runoff from the subsurface materials behind the retaining walls.  The drainage elements for the 

walls should consist of a vertical drainage layer inserted behind the wall stems or wall facing 

elements, together with weep holes and/or a collection drain installed near the bottom of the 

wall.  Geotextile-wrapped granular filter is also recommended to be placed at the contact of the 

wall backfill and in-situ soils for the walls constructed using the bottom up method (e.g. gravity 

and semi-gravity walls).  The permittivity and the Apparent Opening Size (AOS) of the 

geotextiles used for the drain should be selected based on the anticipated backfill or retained soil 

characteristics. 
 

6.127 The vertical drainage layer behind the lagging /facing of soldier pile walls should consist 

of a geocomposite drain capable of draining groundwater from subsurface soils.  Voids, if any, 

behind the lagging or geocomposite, should be backfilled with self compacting and well-drained 

sandy materials, such as concrete sand, prior to facing construction.  The materials used for 

filling these voids should be approved by the Engineer.  Grouting should not be allowed as a 

method for backfilling such voids. 
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7. STRUCTURAL BASIS OF DESIGN 

GENERAL 

7.1 The main structural elements in this project consist of soldier pile retaining walls.  These 

walls are divided into two segments basis on their location within the project.  The project will 

also have some retaining walls supported on spread footings within certain the transition zones 

and confluence zones.  A concrete soldier pile retaining wall system was chosen based on its 

constructability, reliability to provide load bearing resistance, and its cost effectiveness. 

 

7.2 These walls are categorized as retaining walls per EM 1110-2-2502 since their primary 

purpose is to retain earth on either side of the improved channel.  The Design Flood Elevation 

has been established to be approximately 10 to 12 feet above the existing channel invert.  The 

elevations at the top and bottom of the walls have also been set based on the hydraulic 

requirements of the project. 

 

7.3 Preliminary retaining wall sizing was performed for the 60% design to assist with the 

layout, pile design recommendations, and geotechnical settlement analysis.  The final detailed 

structural analysis for the retaining walls will be determined at the 90% design phase, along with 

the typical structural construction details and retaining wall sections. 

 

REFERENCE DOCUMENTS  

7.4 Analysis of the new retaining wall structures and their components was based on the 

following publications: 

 

 CBC 2007: "California Building Code" 2007 

 EM 1110-2-2906: "Design of Pile Foundations" USACE, January 1991 

 EM 1110-2-2104: "Strength Design of Reinforced Concrete Hydraulic Structures" 

USACE, Change 1, August 2003” 

 EM 1110-2-2502: “Retaining and Floodwalls” USACE, September 1989 

 EM 1110-2-2507: "Structural Design of Closure Structures for Local Flood 

Protection Projects", USACE, March, 1994 

 EM 1110-2-2504: "Design of Sheet Pile Walls", USACE, March 1994 

 ACI 318-05: "Building Code Requirements for Structural Concrete and 

Commentary" American Concrete Institute, 2005 

 ACI 350-06: "Code Requirements for Environmental Engineering Concrete 

Structures and Commentary" American Concrete Institute, 2006 

 ASCE/SEI 7-05: "Minimum Design Loads for Buildings and Other Structures" 

American Society of Civil Engineers, 2005. 
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SOLDIER PILE WALL ANALYSIS AND DESIGN 

The reinforced concrete retaining wall stability analysis is based on the procedures outlined in 

Table 5-1 of EM 1110-2-2504.  This manual establishes the requirements for the design of the 

soldier pile walls under various load cases.   

 

7.5 The soldier pile walls are designed with the consideration of the following factors of 

safety for stability from Table 5-1 in EM 1110-2-2504: 

 

Factor of Safety for Passive Pressure (FSP)  = 1.5 for Usual Loading 

       = 1.25 for Unusual Loading 

       = 1.1 for Extreme Loading 

 

 Factor of Safety for Active Pressure (FSA) = 1.0 

 

7.6 The load cases above from EM 1110-2-2504 is the same as the load cases for retaining 

walls from EM 1110-2-2502 which is further discussed below.  Since the soldier pile walls are 

considered retaining walls and the load cases are similar, the use of the factors of safety for 

stability will be reasonable.  

 

7.7 Lateral movement of the soldier pile walls is estimated to be on the order of 0.5 to 1.0 

percent of the wall height at the top of the wall.  The maximum vertical displacement is 

estimated to be half of the lateral movement. 

 

7.7 The soldier pile walls were designed using SHORING SUITE design software with 

modifications of the load factors and safety factors for stability.  SHORING SUITE is a software 

design package that contains 4 Modules: SHORING, EARTHPRES, SURCHARGE, and 

HEAVE. These modules are both design and analysis tools.  

The calculations performed by SHORING SUITE is based on Federal Highway Administration 

(FHWA) methods, US Navy DM-7 (NAVFAC) manual, the Steel Sheet Design manual (USS), 

and Trenching And Shoring Manual of the California Department of Transportation. It can be 

used for complex ground conditions, surcharge loads, and many types of shoring walls including: 

braced cuts, cantilever walls, bulkhead walls, sheet pile walls, soldier piles & lagging systems, 

tangent pile walls, slurry walls, and any flexible walls. The program links the EARTHPRES and 

SURCHARGE modules so that the data from these two programs can be directly imported into 

SHORING.  

REINFORCED CONCRETE RETAINING WALL ANALYSIS AND DESIGN 

7.8 The reinforced concrete retaining wall stability analysis is based on the procedures 

outlined in EM 1110-2-2502.  This manual establishes requirements for sliding resistance, 

minimum bearing capacity and overturning stability for inland floodwalls under various load 

cases.  The requirements from Table 4-2 of EM 1110-2-2502 are as follows: 
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Table 7.1 Retaining Wall Stability Criteria 

Load 

Case 
Loading Condition 

Sliding 

FS 

Overturning Criteria 

Minimum Base Area in 

Compression 

Minimum Bearing 

Capacity Safety 

Factor 

R1 Usual 1.5 100% 3.0 

R2 Unusual 1.33 75% 2.0 

R3 Earthquake 1.1 Within Base >1.0 

 

7.9 The different loads cases are defined as follows: 

 

 Case R1 – Usual Loading:  The backfill is in place to its final elevation, surcharge 

loading is present, backfill is dry and moist, and the water level is to the design flood 

level (top of wall less freeboard). 

 Case R2 – Unusual Loading:  Same as Case R1, except water in backfill is to top of 

wall.  Other short-term loads are applied as required. 

 Case R3 – Earthquake:  Same as Case R1.  Induced earthquake forces are acting on 

the wall. 

 

7.10 The stability of the floodwalls was checked utilizing the Corps‟ CTWALL Program.  The 

retaining walls were designed using RetainPro retaining wall design software with modifications 

of the load factors. 

 

REINFORCED CONCRETE WALL DESIGN 

7.11 The design of the reinforced concrete for the retaining walls is based on EM 1110-2-

2104.  The guidance in EM 1110-2-2104 allows the reinforced concrete to be designed using 

either a Single Load Factor Method or a Modified ACI 318 Method.  The structures on this 

project are designed using the Single Load Factor Method.  This method utilizes a 1.7 load factor 

for dead and live loads and modified by a hydraulic factor of 1.3 for hydraulic structures.  The 

total single load factor is: 

 

Uh = Hf [1.7(D+L)], which is essentially 2.21(D+L).   

 

7.12 For load cases involving earthquake loads, the single load factor will be: 

 

Uh = Hf [0.75UWorE], which will be equivalent to 0.98UWorE.   

 

7.13 For the equations above, the following terms are defined as follows: 

 

  Uh = factored loads for hydraulic structures 

  Hf = Hydraulic factor 

  D = forces and moments from dead loads 

  L = forces and moments from live loads 

  UWorE = factored loads for wind or earthquake forces 

 

7.14 The loads and loading combinations required for analysis are outlined in EM 1110-2-

2502.   
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 Equivalent Earth Fluid Pressure - The geotechnical engineer provided the equivalent 

earth fluid pressure. 

 

 Earthquake Earth Pressure - The geotechnical engineer provided the earthquake earth 

pressure. 

 

 Earthquake Inertia Force - The earthquake inertia force from the walls was 

determined per CBC 2007.  This force is determined by equation below and acts at 

the center of gravity of the wall. 

 

Fp = 0.4SDS x I x Wp  

 

DEEP FOUNDATION DESIGN 

7.15 The most economical deep foundation alternatives for the soldier piles are drilled 

caissons.  Driven piles are not recommended due to the presence of the existing structures that 

may be susceptible to damage from vibrations.   

 

7.16 The proposed soldier pile walls utilize 30" diameter caissons with embedded wide flange 

beams to resist the loads.  The system is designed to adequately resist the expected forces from 

lateral earth, water and seismic load conditions.  The design of the caissons will be in accordance 

with the requirements of EM 1110-2-2104. 

 

SHALLOW FOUNDATION DESIGN 

7.17 The proposed retaining walls other than the soldier pile walls will be supported on 

shallow foundation spread footings.  The retaining walls on shallow foundations will be designed 

to adequately resist the expected loads from earth pressures and flood flows and will vary in 

height from 4.0 ft to 10.0 ft.   

 

7.18 Based upon the geotechnical analysis the footing of the retaining wall will be designed 

based upon a minimum soil bearing capacity of 750 x B (psf).  Where b is the width of the 

footing.  Based on the allowable bearing value, total settlement of the shallow footings are 

anticipated to be less than one inch, and differential settlements between footings spaced 

approximately 30 feet apart is expected to be on the order of ½ inch or less. 

 

LIQUEFACTION DESIGN CONSIDERATION  

7.19 Per the geotechnical analysis, the site is potentially susceptible to seismically induced 

settlement and lateral spread from liquefaction.  The liquefaction potential and the extent of the 

liquefaction vary along the alignment of the Lower Mission Creek and on the design earthquake 

event. 
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CONSTRUCTION MATERIAL 

7.20 Concrete - All structural concrete for the retaining walls shall meet the following 

minimum requirements: 

 

 The concrete will have a 28-day compressive strength of 5000 psi.   

 The structural concrete max water content is 0.45. 

 The unit weight for concrete to be used in design is 150 lbs/ft
3
. 

 Reinforcing Steel - All reinforcing steel shall meet the following minimum requirement: 
o Reinforcing steel shall conform to ASTM A 615, Grade 60. 

o Reinforcing development lengths and splices will be in accordance with EM 

1110-2-2104. 

 

7.21 Structural Steel - All structural steel shall meet the following minimum requirement: 

 

 Structural steel shall conform to ASTM A 572, Grade 50. 
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8. CARE OF TRAFFIC DURING CONSTRUCTION 

8.1 Hauling of materials and equipment to and from the project site would primarily use US 

101 and the three nearby on/off ramps. Carrillo Street on/off ramp is located near the upstream 

end of the project, while Castillo Street on/off ramp is near the lower end and provides the most 

direct route to the proposed staging and stockpiling sites. Access and haul routes from the 

staging and stockpiling sites to the specific creek construction site would use roads that are 

nearest to the creek, while taking the most direct route. De La Vina, Castillo, and Bath Streets 

would generally be the main haul routes above US 101; Castillo, Montecito, Yanonali, Mason, 

and State Street would provide access during construction downstream of US 101. Selected haul 

routes will be coordinated with the City of Santa Barbara. 
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9. CARE AND DIVERSION OF WATER DURING CONSTRUCTION 

9.1 Surface flows within the construction area will be controlled by dikes, diversion pipes, 

and pumps. The spillway, embankment, and rock ramp excavation could be conducted 

throughout the year, but during the rainy seasons weather should be monitored for storm activity 

and protection of the work site from storm flows provided by the contractor. Groundwater should 

not be encountered at the proposed construction depths outside of the rainy season. 

 

9.2 No construction or sediment removal would occur anywhere within the project area 

between December 1 and March. Project construction and sediment removal in the estuary would 

be accomplished between June 1 and November 30 when water flow is usually at a minimum. 

Construction upstream from the estuary could be accomplished between April 15 and November 

30, provided that no continuous surface flow exists. Water flowing deeper than 0.5 inches 

through the Caltrans channel between April 15 and June 1 would require temporary cessation of 

construction activities in the streambed. 

 

9.3 Diversion of water for the estuary will be performed via dividing a suitable length of the 

estuary down the middle with an impermeable barrier, perhaps sheet piling.  The length should 

be as long as practicable to minimize repetition of this divide and dry procedure for making 

temporary construction enclosures. Construction of the channel shall be performed on one bank 

at a time only.  A lateral cofferdam in mid-stream shall not be acceptable because of turbidity 

and fine sediments that would be conveyed downstream to the coastal lagoon. 

 

9.4 Diversion of water upstream of the estuary will be performed via a bypass culvert 

consisting of a minimum 36” HDPE pipe.  The channel upstream of the construction will be 

dammed via a lateral cofferdam forcing the water to be conveyed in the 36” HDPE pipe.  The 

bypass culvert will allow for temporary backfill to be placed within the channel section to assist 

with construction activities.   
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10. CARE OF HABITAT DURING CONSTRUCTION 

10.1 The area to be disturbed during construction is within an environmentally sensitive area.  

To limit the impact to this sensitive habitat, the work area footprint will be limited to avoid 

unnecessary destruction of native plans and species.  The specific work area will be identified in 

the plans and specifications and additionally within the Engineering Considerations and 

Instructions for Field Personnel (ECIFP). 
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11. DISPOSAL OF MATERIALS 

11.1 Approximately 75 percent of material will need to be transported to the disposal sites 

either at the Tajiguas Landfill, located 25 miles west of the project site, or South Coast Recycling 

and Transfer Station, located 12 miles from the project site.. 

 

11.2 Potential facilities that could be utilized for treatment and/or disposal of impacted, non-

hazardous soils include the following: Thermal Remediation Solutions in Azusa, California; 

Santa Maria Sanitary Landfill, in Santa Maria, California; and Buttonwillow Landfill, in 

Buttonwillow, California. 
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12. SUPPLEMENTAL ENVIRONMENTAL ASSESSMENT 

12.1 A Supplemental Environmental Assessment for the proposed improvements is currently 

being prepared by the Corps. A copy of the findings will be included in Appendix E and 

incorporated in the contract drawings. 
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13. REAL ESTATE PLAN 

13.1 The Real Estate Plan (Corps 2000) was prepared by the Corps for inclusion with the 

Feasibility Report. Acquisition of real property for the Lower Mission Creek Project affects 60 

parcels in a variety of uses including commercial, single family residential, multi-family 

residential, vacant land, a church, etc. Approximately 3.27 acres of land affecting 57 ownerships 

will be acquired. Included in the total acreages is a 5,000-square-foot sponsor-owned parcel. 

Also included in the total acreage are temporary easements consisting of 0.31 and 1.13 acres to 

be acquired in fee. The project consists of mandatory buyouts of 8 lots along with improvements 

(structures) located on them. 

 

13.2 The preliminary 60% design and real estate plan was prepared by SBCFC&WCD, in 

coordination with the Corps and City of Santa Barbara.  There have been updates to the project 

impacts and design, which have required an updated estimate to be performed.  Based upon the 

current design and proposed project improvements the real estate property for the Lower Mission 

Creek Project affects 58 parcels in a variety of uses including commercial, single family 

residential, multi-family residential, vacant land, a church, etc. Approximately 3.43 acres of land 

affecting 53 ownerships will be acquired. Also temporary construction easements approximately 

0.86 acres are to be acquired. 

 

13.3 The estimated real estate cost for the project is $15,490,000.  A final real estate plan will 

be performed with final 100% plans, specifications, and cost estimate. 

 

13.4 Real Estate Plan for the separate bridge projects is prepared by the City of Santa Barbara 

and excluded from the Lower Mission Creek real estate cost.  Since the City is scheduled to 

proceed with the bridge improvements ahead of the Lower Mission Creek project.   
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14. ADAPTIVE CHANNEL MAINTENANCE PLAN 

14.1 The purpose of the Adaptive Channel Maintenance Plan (Plan) is to establish criteria to 

be followed by the non-Federal sponsor when conducting maintenance of the channel along the 

Lower Mission Creek Project reach to reduce environmental impacts of channel maintenance 

while maintaining the design capacity of the project improvements. The Plan identifies methods 

to maintain the channel and protect the fish habitat enhancements installed as part of the project. 

It also defines an approach to use in adapting the planned maintenance to changes in the channel 

conditions that will occur over time due to natural fluvial processes, flood events, and changed 

environmental requirements. Detailed information on the Plan is presented in Appendix F. 

 

14.2 The channel maintenance described in the Plan will supplement the channel maintenance 

and environmental protection practices in the non-Federal‟s countywide routine channel 

maintenance, adopted in 2001. 

 

14.3 The Lower Mission Creek maintenance will be conducted under the provisions of the 

SBCFC&WCD‟s current permits for channel maintenance from the CDFG, Corps, and RWQCB. 

In addition, the work will be performed in compliance with the endangered species protection 

measures specified by the USFWS and NOAA Fisheries for the SBCFC&WCD‟s routine 

maintenance program. 
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15. COST ESTIMATES 

FIRST COSTS 

15.1 The estimated first costs were developed using July 2011 (4Q11) price levels. They 

include estimates for construction for flood risk management, restoration, relocations, mitigation; 

planning, engineering, and design; and construction management. 

 

15.2 Unit costs were derived from the known unit costs for similar work in the Santa Barbara 

County area. Contingency allowances were assigned for each item of the cost estimate. The lands 

and damages costs were provided by SBCFC&WCD. Costs for planning, engineering, and 

design, and construction management are based on estimated costs to complete the project. 

 

15.3 The cost associated with the City of Santa Barbara‟s bridge projects (including right-of-

way) are excluded from the Total Project Cost, since these bridges would be constructed by the 

City regardless of the Corp„s Lower Mission Creek project.  At this time, the bridge projects are 

on a separate design and construction schedule and will be constructed prior to any of the 

channel improvements. The project team worked together to determine the improvements and 

lands and damages to be obtained by the City and excluded them from the project cost estimate. 

 

15.4 A summary of first costs for the Lower Mission Creek Project is shown in Table 15.1. 

 

Table 15.1 Design Documentation Report Cost Estimate 
(2011 Price Level) 

Account No. Description Amount ($1,000) 

01 Lands and Damages 15,490 

08 Roads, Railroads, and Bridges 3,897 

09 Channels & Canals 46,971 

30 Planning, Engineering, & Design 5,089 

31 Construction Management 3,051 

   

 

ANNUAL OPERATION, MAINTENANCE, REPAIR, REPLACEMENT, AND 

REHABILITATION COSTS 

15.5 Operation and maintenance (O&M) activities would occur after the project is constructed 

in order to keep project features functioning as designed. Future maintenance activities would be 

associated with the earthen creek bottom, channel walls, creek banks and vegetation, overflow 

culvert, interior drainage, habitat expansion zones, rock energy dissipators, and other 

appurtenances. 

 

15.6 Any areas where sediment deposition and/or vegetation growth occur beyond 15 percent 

of the channel capacity would be required to be removed to maintain the capacity of the project 

reach. It is estimated that sediment removal would occur at an interval as often as once a year. 

However, when several low-flow years occur sequentially, sediment removal might occur every 

two to three or more years. 
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15.7 An O&M manual will be prepared prior to construction of the flood risk management 

improvements in accordance with ER 1130-2-304, Project Operations, and the applicable 

provisions of ER 1150-2-301, Local Cooperation. The O&M manual would incorporate the 

Adaptive Channel Maintenance Plan, as described in Appendix G of this DDR. The non-Federal 

sponsor will be responsible for the operation and maintenance of the flood risk management 

improvements.    
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16. PLAN RESPONSIBILITIES 

COST APPORTIONMENT  

16.1 The following table presents the apportionment of first costs between Federal and non-

Federal interests for the Lower Mission Creek Project. 

 

Table 16.1 Cost Apportionment 
(XXXX Price Level) 

Account 

No. 
Description 

Federal 

($1,000) 

Non-Federal 

($1,000) 

Total 

($1,000) 

     

     

     

     

     

     

 

FEDERAL RESPONSIBILITIES  

16.2 The Federal Government will be responsible for the following: 

 

 Provide detailed design and construction administration necessary for implementation of 

flood control and habitat expansion; 

 Evaluate and determine applicability of credit against local sponsor‟s costs for the project 

pursuant to Section 104 of P.L. 99-662. The amount of credit, where applicable, will be 

dependent on the actual construction cost of the project and verification of costs for those 

items submitted by local sponsors for credit; and 

 Develop a management plan for operation, maintenance, and rehabilitation of fish and 

wildlife mitigation and enhancement features of the project. 

NON-FEDERAL RESPONSIBILITIES 

16.3 The non-Federal interests will be responsible to: 

 

 Pay 5 percent of the cost in cash of the project assigned to flood control during construction 

of the project; 

 Provide all lands, easements, rights-of-way, and dredged and excavated material disposal 

areas; 

 Perform all alterations and modifications of highways, roads, streets, highway bridges, 

utilities, and irrigation and drainage facilities required in connection with the project; 
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 Provide, without cost to the United States, all relocations of existing recreational facilities, 

Obtain the approval of the Secretary of the Interior to relocate, as necessary for project 

construction, those recreation properties which were acquired or developed with assistance 

from Land and Water Conservation Fund Act monies; 

 Assure access to all people on equal terms for approved recreational use; 

 Manage and maintain all eligible National Register of Historic Places properties in 

accordance with a treatment plan developed in coordination with the Federal Advisory 

Council on Historic Preservation and the State Historic Preservation Office; 

 Administer the operation, maintenance, and rehabilitation of fish and wildlife mitigation and 

fish and wildlife enhancement features of the project in accordance with a management plan 

to be developed and approved by the Secretary of the Army. The cost of operation, 

maintenance, and rehabilitation for mitigation lands will be borne entirely by the non-Federal 

interests. The costs for operation, maintenance, and rehabilitation of enhancement lands will 

be shared 75 percent by the Government and 25 percent by the non-Federal interests; 

 Give the Government a right to enter upon, at reasonable times and in a reasonable manner, 

lands which the Counties own or control, for access to the project for the purpose of 

inspection, and for the purpose of repairing and maintaining the project if such inspection 

shows that the local sponsors for any reason are failing to repair and maintain the project in 

accordance with the assurances hereunder and have persisted in such failure after a 

reasonable notice in writing by the Government delivered to the responsible local official. No 

repair or maintenance by the Government in such event shall operate to relieve the local 

sponsors of responsibility to meet their obligations as set forth in this Agreement, or to 

preclude the Government from pursuing any other remedy by law or equity; 

 Hold and save the United States free from damages due to the construction, operation, and 

maintenance of the project, excluding damages due to fault or negligence of the United States 

or its contractors; and  

 Hold and save the United States free from all damages arising from water rights claims 

resulting from construction, maintenance, and operation of the project.  
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17. IMPLEMENTING THE PLAN 

GENERAL 

17.1 A Project Management Plan (PMP) for the Lower Mission Creek Project has been 

prepared and is currently in use. 

 

PREPARATION OF PLANS AND SPECIFICATIONS 

17.2 The preparation of Plans and Specifications will take approximately 18 months to 

complete. 
 

SCHEDULE OF DESIGN AND CONSTRUCTION 

17.3 The project will be schedules to be advertised for construction in the fall of FY 2012 and 

awarded in the winter of FY 2012 for the Reach 1A improvements. It is expected that a reach per 

year will be constructed once funding is approved for the project. The each contract will take 

about 9 months to construct and complete project is scheduled for completion by the end of FY 

2019. 
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18. PROJECT PARTNERSHIP AGREEMENT 

18.1 The Santa Barbara County Flood Control & Water Conservation District has provided a 

letter of intent acknowledging sponsorship requirements for the Lower Mission Creek Project. 

Prior to the start of construction, the non-Federal sponsor will be required to enter into an 

agreement with the Federal Government that it will comply with Section 221 of the Flood 

Control Act of 1970 (P.L. 91-611), and the Water Resources Development Act of 1986 (P.L. 99-

662). 
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19. RECOMMENDATIONS 

19.1 This report describes in detail the general design, including departures from the 

previously approved plan, of the portion of the Lower Mission Creek Project. It is recommended 

that this report provide the basis for the development of plans and specifications for the 

construction of Reaches 1 to 7 of the Lower Mission Creek Project. 

 

19.2 The rounded combined Federal and non-Federal first costs of the recommended Lower 

Mission Creek Project are estimated at $81,929,000 based on July 2011 price levels. 
 



APPENDIX 2 
Lower Mission Creek, USACE Feasibility Study 

(2000) 
  

















































































































































































































































































































































































































































































APPENDIX 3 
Lower Mission Creek Flood Control Feasibility 

Study Final EIS/EIR (USACE 2000) 
  

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX 4 
Combined Coastal Development Permit and 
Consistency Certification and Mission Creek 

Concurrence Letter 
  





















































































































































































































APPENDIX 5  

100% Design Plans for Reach 1A, Phase 2 and 
60% Design Plans for Reach 1B 
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~California Regiona,l \Va.t~~~ 9,u~lity Control Board
 
~ Central 'Coast ;RegIOn
 
Linda S. Adams ' 

Secretary for Internet Address: http://www.waterboards.ca.gov/centralcoast Arnold Schwarzenegger 
Environmental Protection 895 Aerovista Place, Suite 101, San Luis Obispo, California 93401-7906 Governor 

Phone (805) 549-3147' FAX '(805) 543-0397 

January 26, 2010 

Pat Kelly 
City of Santa Barbara 
630 Garden Street 
Santa Barbara, CA 93109 

Dear Pat Kelly: 

WATER QUALITY CERTIFICATiON NUMBER 34209WQ~2 FOR LOWER MISSION 
CREEK FLOOD CONTROL PROJECT, SANTA BARBARA COUNTY 

Thank you for the opportunity to review your August 12, 2009 application for water 
quality certification of the Lower Mission Creek Flood Control Project. The application 
was completed on August 17, 2009. The project appears to protect beneficial uses of 
State waters. We are issuing the enclosed Standard Letter of Certification. 

At this time, we do not anticipate issuing additional requirements based on your 
application. Should new information come to our attention that indicates a water quality 
problem, we may require additional monitoring and reporting, issue Waste Discharge 
Requirements, or take other action. 

Your Section 401 Water Quality C~rtification application and CEQA documents indicate 
that project activities may affect beneficial uses and water quality. The Water Board 
issues this certification to protect water quality and associated beneficial uses from 
project activities. We need reports to determine compliance with this certification. All 
technical and monitoring reports requested in this certification, or anytime after, are 
required per Section 13267 of the California Water Code. 

Your failure to submit reports required by this certification, or your failure to submit a 
report of technical quality acceptable to the Executive Officer, may subject you to 
enforcement action per Section 13268 of the California Water Code. The Water Board 
will base enforcement actions on the date of certification. Any person affected by this 
Water Board action may petition the State Water Resources Control Board (State 
Board) to review this action in accordance with California Water Code Section 13320; 
and Title 23, California Code of Regulations, Sections 2050 and 3867-3869. The State 
Board, Office of Chief Counsel, PO Box 100, Sacramento, CA 95812, must receive the 
petition within 30 days of the date of this certification. We will provide upon request 
copies of the law and regulations applicable to filing petitions. 

California Environmental Protection Agency 

o Recycled Paper 
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,. ~.. ( 

If you have questions please Phil Hammer at (805) 549-3882. Please mention the 
above certification number in all future correspondence pertaining to this project. 

Sincerely, 

f~/ 
j:N- Roge'r W. Briggs 
, Executive Officer 

Enclosure: Action on Request for CWA Section 401 Water Quality Certification 

S:ISection 401 CertificationlCertificationslSanta Barbara\Lower Mission Creek Flood Control Project.doc 

cc: Enclosures with 

Matth~w 'IV. V~'ndersande Natasha Lohmus 
U.S. Arrn~ Corps ofEngineers Caiifdh,'ia d~pari:rnent of Fish and Game 
Ventura Office' Lake and:Streambed Alteration 

• .' •• : '; • •H,. ";.' ':',.,'," :~j;' . ;.,:- ' 

Regulatory Section 1933 Cliff Drive, 'Suite 9
 
2151 Allesandro Drive, Suite 110 .Sant~.Bwp~ra, CA 93109
 
Vent~ra,cA "93001'
 

. .' 

U.S.i:L\rmyCorps of ~ngineer~ 401 Pro~~~m~anag~r 
San Francisco District State Water Resources Control Board 
Regul~t.oryS.ection . Qivisj9n .of yyater Quality 
1455'MarkelStree( Floor 16 Statebbard401@waterboards.ca.g6v 
San FranCisco, CA. 94103-1398 

R9-WrR8-Mailbox@epa.gov 
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Action~:m.Reguestfor
 
Clean Water ActSE?c~ion 491 Water Quality Certification
 

for Discharge of Dredged and/or Fill Materials
 

PROJECT: Lower Mission Creek Flood Control Project 
APPLICANT: Pat Kelly 

City of Santa Barbara 
630 Garden Street 
Santa Barbara, CA 93109 

ACTION: 
1.	 iii! Order for Standard Certification . 
2.	 0 Order for Technically-conditioned Certification 
3.	 0 Order for Denial of Certification 

STANDARD COf\IDITIONS: 

1.	 This certification action is subject to modification or revocation upon administrative 
or judicial review, including review and amendment per section 13330 of the 
California Water Code and section 3867 of Title 23 of the California Code of 
Regulations (23 CCR). 

2.	 This certification action is not intended to apply to any discharge from any activity 
involving a hydroelectric facility requiring a Federal Energy Regulatory Commission 
(FERC) license or an amendment to a FERC license unless the pertinent 
certification application was filed per to 23 CCR subsection 3855(b) and the 
application specifically identified that a FERC license or amendment to a FERC 
license was being sought. 

3.	 The validity of any non-denial certification action (Actions 1 and 2) shall be 
conditioned upon total payment of the fee required under 23 CCR section 3833, 
unless otherwise stated in writing by the certifying agency. 

4.	 This certification is subject to the acquisition of all local, regional, state, and· federal 
permits and approvals as required by law. Failure to meet any conditions contained 
herein or any the conditions contained in any other permit or approval issued by the 
State of California or any subdivision thereof may result in the revocation of this 
Certification and civil or criminal liability. 

5.	 In the event of a violation or threatened violation of this certification, the violation or 
threatened violation shall be subject to any remedies, penalties, process or 
sanctions as provided for under state law. For purposes of Section 401 (d) of the 
Clean Water Act, the applicability of any state law authorizing remedies, penalties, 

Page 1 of 2 
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process or sanctions for the violation or threatened violation constitutes a limitation 
necessary to assure compliance with the water quality standards and other pertinent 
requirements incorporated into this certification. 

6.	 In response to a suspected violation of any condition of this certification, the Water 
Board may require the holder of any permit or license subject to this certification to 
furnish, under penalty of perjury, any technical or monitoring reports the Water 
Board deems appropriate, provided that the burden, including costs~ of the reports 
shall have a reasonable relationship to the need for the reports and the benefits 
obtained from the reports. 

7.	 The total fee for this project is the $9,004 which includes the application fee that was 
provided. The remaining fee due to the Water Board is $8,634. 

REG~ONAl WATER QUALITY CONTROL BOARDCONJ:ACT PERSON: 

Phn! Hammer 
Central Coast Region, Region 3 
(805) 549-3882 
phammer@waterboards.ca.gov 
Please refer!to the.~bove,certification number when corresponding with the Water 
Board ,'concerningthis ,project: 

WATER QUALITY CIERTIF!CATION: 

I hereby'issuecan order certifying that .any discharge from the Lower, Mission Creek 
Flood~;.Gontr'01.8rojept·:sh~II!:comply.withthe applic?ble provisions' of sections 301 
CEffluent Limitations"}; 302 :("VVater Quality Related Effluent Limitations"), 303 ("Water 
Quality: Standards and Implementation Plans"), 306 ("National Standards of 
Performance"), and 307 ("Toxic and Pretreatment Effluent Standards") of the Clean 
Water Act. 

Except insofar as may be modified. by any preceding conditions, all certification actions 
are contingent on (a) the discharge being limited and all proposed mitigation being 
completed in strict compliance with the applicant's project description and the attached 
Project Information Sheet, and (b) compliance with all applicable requirements of the 
Regional<Water.QualityGontrol Board's. Water Quality -Control Plan (Basin Plan). 

" // / . 
/	 .~ DateRO~~J 

Executive Officer 
Regional Water Quality Control Board 

Page 2 of 2 
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," 
Attachment 1 

PROJECT INFORMATION 

Application Date 
Received: August 12, 2009 
COIT1Pleted: August 17,2009 

Applicant 
City of Santa Barbara, County of Santa Barbara, US Army 
Corps of Engineers 

Applicant 
Representatives 

N/A 

Project Name Lower Mission Creek Flood Control 

Water Board 
Application Number 

34209WQ22 

Type of Project Culvert replacement 

Project Location 
City of Santa Barbara 
Longitude: 119° 41' N Latitude: 34° 24' 

County Santa Barbara 

Receiving Water(s) 
Mission Creek, Pacific Ocean 
315.32 South Coast Hydrologic Unit 

Water Body Type Creek, ocean 

Designated Beneficial 
Uses 

Municipal and Domestic Supply (MUN) 
Ground Water Recharge (GWR) 
Water Contact Recreation (REC-1) 
Non-Contact Recreation (REC-2) 
Wildlife Habitat (WILD) 
Cold Fresh Water Habitat (COLD) 
Warm Fresh Water Habitat (WARM) 
Migration of Aquatic Organisms (MIGR) 
Spawning, Reproduction, and/or Early Development (SPWN) 
Rare, Threatened or Endangered Species (RARE) 
Estuarine Habitat (EST) 
Freshwater Replenishment (FRSH) 
Commercial and Sport Fishing (COMM) 

Project Description 
(purpose/goal) 

The purpose of the project is to'increase hydraulic capacity of 
Mission Creek from 1,350 cubic feet per second to 3,400 
cubic feet per second. 

The Central Coast Regional Water Quality Control Board 
(Water Board) understands that the project includes the 
following: 

• A combination of a vertical wall and ungrouted riprap 
will be installed to the creek banks to maintain the 
natural bottom. 

• The bottom half of the bank will consist of a vertical wall 
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Preliminary Water 
Quality Issues 

Water Board Mitigation 
"Requirements 

while the upper half would be built with riprap at a 1.5: 1 
(HV) slope. 

• Aesthetic treatment will be incorporated into the project 
design to minimize the visual impacts of vertical walls. 

• The riprap will be covered with topsoil. 
• Concrete pipes of varying sizes (up to a maximum of 

three feet in diameter) will be strategically placed in 
between the riprap to allow planting of native trees and 
vegetation. 

• Native willows or branches and other native 
herbaceous plants will be planted beneath the riprap to 
sprout through gaps ih itand form continuous 
understory riparian growth. 

CD Future maintenance i~ an integral part of the project. 
• The improvedcr13ek will g~nerally follow the existing 

alignment and will ,i,ncqrpqri3te a new culvert between 
Highway 191 ~fldtheC'hcipala Street Bridge that would 
carty hig~,flowsahd bYP<:iss the oxbow. The oxbow will 
be;/eHf in"place to fUnction as the low flow channel. The 
culvert will extend between the upper end of the oxbow 
and the Chapala Street Bridge, roughly 830 feet long. 
The culvert ,and the existing watercourse will reunite 
immediateJy belowthat bridge. 

The Water-Boardfinds thei project- has the potential to cause 
sedimentation, siltation, and,pollutant release to the 
creek/wetl~md. Erosion-could be caused by the construction 
activities or by the newculverthinstallation project. Pollutants 
could be released from construction equipment (e.g., oil, 
gasoline, hydraulicfluid, and other liquid contaminants 
associated with earth-moving equipment) or from the concrete 
work associated with installation of the bottomless arch 
culvert. 

The Water Board finds the project has the potential to 
adversely impact tidewater goby and steelhead and their 
,habitat. 

Mitigations proposed by City of Santa Barbara that are 
. required to comply with 401 Water Quality Certification are as 

follows: 
• Construction within the creek must take place during the 

. dry season,beginning no earlier than May 15 and ending 
no later than October 15. 

e City of Santa Barbara must use silt fences and/or straw 
wattles around construction areas to control and eliminate 
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erosiqn and sedimentation. 
•	 Erosion control measures shall be applied to all disturbed 

earth surfaces. 
•	 Seeding of entire slope with an approved grass seed 

mixture and placement oferosion control blankets over 
seeded areas shall be implemented for slope stabilization. 

•	 Any material stockpiled during construction shall be 
covered with plastic. 

•	 All construction vehicles and equipment used on site must 
be well maintained and checked daily for fuel and hydraulic 
fluid leaks or other problems that could result in spills of 
toxic materials. 

•	 The contractor must be required to have oil absorbent 
pads onsite in case a spill occurs. 

•	 City of Santa Barbara must designate a staging area for 
equipment/vehicle fueling and storage at least 100 feet 
away from waterways, in a location where fluid,will nottlow 
into waterways. 

•	 All vehicle fueling must occur at least 100 feet away from 
waterways, and in the designated staging area. 

•	 Stream diversion dams shall be constructed of sand ba,gs 
wrapped in heavy plastic sheeting. 

.• Sand bags shall be filled with dean gravel. 
•	 Water Board staff must be notified if mitigations as 

. described in the 401 Water Quality Certification application 
for this project are altered by the imposition of subsequent 
permit conditions by any local, state or federal regulatory 
authority. City of Santa Barbara must inform Water Board 
staff of any modifications that interfere with cOrT)pliance 
with this certification. 

Approximately 3.17 acres
 
Area of Disturbance
 Streambed: 2.48 acres temporary
 

Ocean/Bay/Estuary: 0.69 acres temporary
 

Fill/Excavation Area
 N/A
 

Dredge Volume
 Approximately 82,000 cubic yards 

Individual Permit
 
Enqineers Permit No
 

Federal Public Notice
 

U.S. Army Corps of 

Usually not applicable unless a notice was sent in the mail.
 

Dept. of Fish and
 
Streambed Alteration Agreement is pending. Final, signed 

Game Streambed 
copy will be forwarded immediately upon execution. 

Alteration Ag reement 

I Possible Listed 
·Tidewatergoby (Eucyclogobius newberryi) and steelhead 

-I Species .(Oncorhynchus mykiss) 
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Status of CEQA EIR, (Mitigated) Negative Declaration, Categorical Exemption 
Compliance 

Water Board 
Compensatory 
Mitigation 
Requirements 

Total Certification Fee $9,004
 
Applicafion Fee
 $ 640
Provided
 
Remaining Project Fee
 $8;364.
Due
 

Contact Water Board staff when project begins to allow for a
 
. s'itevisif
 

Submit a signed copy of the Department of Fish and Game's 
streambed alteration agreement to the Water Board 
immediately upon execution and prior to any discharge to 
waters of the State. 

TheWaterB6ard,requires visual monitoring and three reports 
for this project: 
~ .Visually inspect the site (at least one reach upstream and 

dOwnstream .of project) after completion of the project and 
for two subsequent rainy seasons to ensure that the new 
structures' are not,causing excessive erosion or other water 
quality problems. It the project does cause water quality 

Additional Conditions problems, contact the Water Board staff member 
overseeing the project. You will be responsible for 
obtaining any additional permits necessary for 
implementing plans for restoration to prevent further water 

. quality problems. 
e	 First Report: Within 30 days of project completion, submit a 

project completion report that contains a summary 0f daily 
activities, monitoring observations, and problems incurred 
and a'ctions taken;'inch..ide properly identified post:;project 
photos. 

II	 Second and Third Report: Submit annual reports comRlete 
with photos of revegetation efforts by December 31 ofea''ch 
monitoring year. Annual reports must quantify growth and 
progress of restoration and determine to what extent 
performance criteria have been met. All areas of the 
revegetation site shall be assessed for percent cover, 

I general health and stature, and signs of reproduction. The 
_ repmt shall also include photographs of revegetation

'-------'--- ----'--~---~~~-----'-----=---'----------''''-------, 
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progress over time. 
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Ver. 02/16/2010 

 
CALIFORNIA DEPARTMENT OF FISH AND GAME 
SOUTH COAST DISTRICT 
4949 VIEW RIDGE AVENUE 
SAN DIEGO, CA 92123 
 
LAKE or STREAMBED ALTERATION AGREEMENT  
NOTIFICATION NO. 1600-2009-0370-R5 
Mission Creek 
 
SETH SHANK 
LOWER MISSION CREEK FLOOD CONTROL PROJECT 
 
 
 
This Streambed Alteration Agreement (Agreement) is entered into between the 
California Department of Fish and Game (DFG) and Seth Shank of the Santa Barbara 
Flood Control District (Permittee). 
   
RECITALS 
 
WHEREAS, pursuant to Fish and Game Code (FGC) Section 1602, Permittee notified 
DFG on December 16th, 2009, that Permittee intends to complete the project described 
herein.  
  
WHEREAS, pursuant to FGC Section 1603, DFG has determined that the project could 
substantially adversely affect existing fish or wildlife resources and has included 
measures in the Agreement necessary to protect those resources. 

 
WHEREAS, Permittee has reviewed the Agreement and accepts its terms and 
conditions, including the measures to protect fish and wildlife resources. 

 
NOW THEREFORE, Permittee agrees to complete the project in accordance with the 
Agreement. 

 
PROJECT LOCATION 
 
The project is located at the lower 1.2 miles of Mission Creek, between Canon Perdido 
Street and Cabrillo Boulevard, within the City of Santa Barbara, in the County of Santa 
Barbara, State of California; Latitude -119.690223, Longitude 34.412179 or Section 22, 
Township 4N, Range 27W, U.S. Geological Survey (USGS) map: San Bernardino 
Baseline.  

 
PROJECT DESCRIPTION 
 
The project is designed as a restoration project, and to increase the flood capacity to a 
20 year event level by redesigning the banks from a concrete trapezoidal shape, to 
vertical concrete walls for the lower half, and sloped ungrouted rock rip-rap upper banks 
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at a 1:5.1 slope, with native plantings for the upper half of the banks.   This will increase 
the capacity to 3,400 cfs.  The final configuration will have a width range from 60 to 70 
feet at the top, and an average depth of 8 to 12 feet throughout the project site.  A 
natural bottom will be maintained or restored to natural sediments where hardened 
concrete is now present.  The rock rip-rap will be covered with top soil, and pipes will be 
placed through the rip-rap to allow the planting of native trees.  A native understory will 
be planted along the project site, under the trees to ensure a complete canopy of the 
creek.  Within two short reaches, just upstream of the Haley/De la Vina and De la 
Guerra Bridges, the above bank treatments will occur only on the southeast bank.   
Vertical wall will be maintained for the remainder of the small reaches.  New culverts will 
be constructed between Gutierrez and Chapala Street Bridges to bypass an oxbow.  
This consists of two 15-foot by 6-foot high boxes, connecting both ends of the oxbow.  A 
weir will be constructed at the inlet of the culvert to direct low flows through the oxbow, 
and to split higher flows between the culvert and the oxbow.   Five small parcels of open 
land would be left along the banks, ranging in size from 0.03 and 0.14 acres, and these 
parcels will be planted with native vegetation, expanding the riparian habitat, and 
providing open space for residences.  The area between Canon Perdido Street and 
Cabrillo Boulevard Bridge will be excavated (82,000 cubic yards) to increase the creek 
capacity.  Material to be removed includes burlap bag concrete walls, masonry walls, 
shot-crete walls, gabions, wooden pilings and other various bank materials.  All 
materials will be recycled if possible.  A pilot channel will be scored into the bottom, 
approximately 1 foot deep, and 10 to 12 feet wide, and would be allowed to collect rock, 
cobbles and boulders.  Mitigation for fish consists of providing resting places for 
migrating steelhead by constructing artificial overhangs projecting from the walls, and 
placing double rows of coarse boulders between the overhangs along the creek walls, 
and rock energy dissipaters.  Mitigation for tidewater goby consists of coarse surface 
relief of the walls.   Maintenance for the project will only be covered until this Agreement 
expires, (12/1/2013).  Future maintenance will require the Permittee to obtain a new 
Agreement. 
 
PROJECT IMPACTS 
 
Existing fish or wildlife resources the project could substantially adversely affect include:  
fishes: tidewater goby (Eucyclogobius newberryi), steelhead (Oncorhynchus mykiss 
irideus); amphibians: Pacific tree frogs (Hyla regilla);  reptiles: western fence lizard 
(Sceloorus occidentalis); birds: brown pelican (Pelicanus occidentalis), barn swallow 
(Hirundo rustic), great blue heron (Ardea herondias), great egret (Casmerodias albus), 
snowy egret (Egretta thula), scrub jay (Aphelocoma californica),crow (Corvus 
brachyrhynchos), mockingbird (Mimus polyglottos), towhee (Pipilo crissalis), house finch 
(Carpodacus mexicanus); mammals: striped skunk (Mephitis mephitis), raccoon 
(Procyon lotor); native plants: coast live oak (Quercus agrifolia), arroyo willow (Salix 
lasiolepis), sycamore (Platanus racemosa), cottonwood (Populus fremontii), alder 
(Alnus rhombifoia), cattail (Typha domingensis) ; and other aquatic and wildlife 
resources in the area, including the riparian vegetation which provides habitat for such 
species in the area.  These resources are further detailed and more particularly 
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described in the reports entitled “Santa Barbara County Streams-Lower Mission Creek 
Feasibility Study”: Final EIS/EIR, dated September 2000, prepared by prepared by the 
US Army Corp of Engineers. 
 
MEASURES TO PROTECT FISH AND WILDLIFE RESOURCES  
 
1. Administrative Measures 
 
Permittee shall meet each administrative requirement described below.  

 
1.1 Documentation at Project Site. Permittee shall make the Agreement, any 

extensions and amendments to the Agreement, and all related notification 
materials and California Environmental Quality Act (CEQA) documents, readily 
available at the project site at all times and shall be presented to DFG personnel, 
or personnel from another state, federal, or local agency upon request.   
 

1.2 Providing Agreement to Persons at Project Site.  Permittee shall provide copies of 
the Agreement and any extensions and amendments to the Agreement to all 
persons who will be working on the project at the project site on behalf of 
Permittee, including but not limited to contractors, subcontractors, inspectors, and 
monitors.  

 
1.3 Notification of Conflicting Provisions.  Permittee shall notify DFG if Permittee 

determines or learns that a provision in the Agreement might conflict with a 
provision imposed on the project by another local, state, or federal agency.  In that 
event, DFG shall contact Permittee to resolve any conflict.  
 

1.4 Project Site Entry.  Permittee agrees that DFG personnel may enter the project 
site at any time to verify compliance with the Agreement. 

 
2. Avoidance and Minimization Measures 
 
To avoid or minimize adverse impacts to fish and wildlife resources identified above, 
Permittee shall implement each measure listed below. 
 
Vegetation removal and restoration 
 
2.1   Tree removal: Any oaks, CA black walnuts, alders and sycamores which are 
damaged or removed during construction operations shall be replaced in kind at a 10:1 
ratio.  Valley oaks shall be replaced in kind at a 15:1 ratio.  Elderberry, cottonwood, and 
willows shall be replaced at 5:1. 
 
2.2   Success ratios: All planting shall have a minimum of 80% survival the first year and 
100% survival thereafter and/or shall attain 75% cover after 3 years and 90% cover 
after 5 years for the life of the project.  Prior to the mitigation site(s) being determined 
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successful, they shall be entirely without supplemental irrigation for a minimum of 2 
years, no single species shall constitute more than 50% of the vegetative cover, no 
woody invasive species shall be present, and herbaceous invasive species shall not 
exceed 5% cover.  If the survival, cover and other requirements described in this 
Agreement and in the submitted documents have not been met, the Permittee is 
responsible for replacement planting to achieve these requirements. Replacement 
plants shall be monitored with the same survival and growth requirements for 5 years 
after planting. 
 
2.3   Irrigation: The Permittee shall provide irrigation when natural moisture conditions 
are inadequate to ensure survival of plants.  Irrigation shall be provided for a period of at 
least two years from planting.  Irrigation shall be phased out during the fall/winter of 
second year unless unusually severe conditions threaten survival of plantings.  All 
plants must survive and grow for at least three years without supplemental water for the 
restoration phase of the project to be eligible for acceptance by the Department. All 
planting shall be done between October 1 and April 30 to take advantage of the winter 
rainy season. 
 
2.4   Plant sources: Any replacement tree stock, which cannot be grown from cuttings or 
seeds, shall be obtained from a native plant nursery, and shall be ant free.  The 
Permittee shall provide a list of all materials which must be obtained from other than 
onsite sources.    
 
2.5   Exposed areas: Restoration shall include the revegetation and/or reseeding of all 
stripped or exposed work areas with vegetation native to the area. 
 
2.6    Limits of disturbance: Disturbance or removal of native vegetation shall not 
exceed the limits approved by the Department.   
 
2.7    Project delineation: The work area shall be flagged or marked to identify its limits 
within the stream and reservoir.  Vegetation shall not be removed or intentionally 
damaged beyond these limits.   
 
2.8   Vegetation removal: In areas of temporary disturbance, where vegetation must be 
removed, native trees and shrubs, with DBH of 3 inches or less, shall be cut to ground 
level with hand operated power tools rather than by grading.   
 
2.9   Vegetation stock piles: Vegetation removed from the stream shall not be stockpiled 
in the stream bed or on its bank.  The sites selected on which to push this material out 
of the stream should be selected in compliance with the other provisions of this 
Agreement.   
 
2.10   Oak root protection: No equipment shall be operated within the dripline of oaks. 
Protective fencing shall be placed around the dripline of oaks to prevent compaction of 
the root zone. 
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Wildlife protection 
 
2.11   Bird nesting season: The Permittee shall not allow any vegetation removal within 
the site from March 1st to August 15th, the recognized breeding, nesting and fledging 
season for most bird species.  If vegetation has to be removed within these dates, a 
qualified biologist shall conduct bird surveys for nesting birds.  If a listed species is 
found, a qualified biologist shall conduct 8 bird surveys, 10 days apart, in compliance 
with Fish and Wildlife Service protocols.   If listed bird species, such as least Bell’s 
vireo, are found, the Permittee shall not allow any activity within the site from March 1st. 
to September 1st.  
 
2.12   Storm season: The Permittee's activities within the stream course shall be limited 
to the dry period of the year from May 1 to December 15 or when the stream is not 
actively flowing, or at its lowest flow, and no measurable rain is forecasted within 48 
hours.   If measurable rain is predicted within 48 hours during construction, all activities 
shall cease for the season, or if before December 1st,  until storm flows have returned to 
pre-storm conditions, and protective measures to prevent siltation or erosion shall be 
implemented/maintained.  
 
2.13   T&E species surveys: The Permittee certifies by signing this agreement that the 
project site has been surveyed and shall not impact any rare, threatened or endangered 
species; or the Permittee certifies that such a survey is not required for the proposed 
project.  If it is determined later that rare, threatened or endangered species occur 
within the proposed work area, within 500 feet, or could be impacted by the work 
proposed, the Permittee shall cease immediately, all activities and consult with the 
Department and obtain any required State and/or Federal permits, and/or submit plan to 
avoid any impacts. 
 
2.14   Monitoring: A qualified biological monitor, having the appropriate permits, shall be 
on site at least twice a week during normal operations and shall survey for species prior 
to construction.  The monitor shall be on site on a daily basis during the start of 
construction, during water diversion, and if listed species are present within 500 feet of 
any work.   If any species are found in the path of construction, the monitor shall 
relocate the species to a safe location. Relocation areas shall be identified prior to the 
start of construction, and are subject to the Department’s approval.   If any species are 
found in the path of construction, the monitor shall relocate the species to a safe 
location.  The monitor shall have the ability to stop activities if continued activities will 
impact resources.   
 
2.15   Exclusionary fencing: Exclusionary fencing or sheet piling shall be erected to 
prevent the migration into or the return of species into the work site.  Field notes shall 
be kept and submitted to the Department after the first week of operations and upon 
completion of the project. 
 
2.16   Aquatic organisms: Vehicles shall not be driven or equipment operated in water 
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covered portions of a stream or lake, or w here wetland vegetation, riparian vegetation, 
or aquatic organisms may be destroyed, except as otherwise provided for in the 
Agreement.  
 
2.17   Bats: If bats are present, the Permittee shall set up buffers and mitigation 
measures, approved by the Department prior to implementation, and shall have a 
monitor determine if activities are impacting the colony.   
 
Steelhead fish passage 
 
2.18   Water flows: When any temporary dam or other artificial obstruction is being 
constructed, maintained, or placed in operation, sufficient water shall at all times be 
allowed to pass downstream to maintain aquatic life below the dam pursuant to Fish 
and Game Code Section 5937. 
 
2.19   Barriers: When any structure/culvert placed within a stream where fish do/may 
occur, shall be designed, constructed and maintained such that it does not constitute a 
barrier to upstream or downstream movement of aquatic life, or cause an avoidance 
reaction by fish that impedes their upstream or downstream movement.  This includes 
but is not limited to the supply of water at an appropriate depth, temperature, and 
velocity to facilitate upstream and downstream fish migration.  If any aspect of the 
proposed project results in a long term reduction in fish movement, the operator shall be 
responsible for all future activities and expenditures necessary (as determined by the 
Department) to secure passage of fish across the structure.  Fish ledges are proposed 
along sections of the vertical bank, these ledges shall be at least 24 inches above the 
invert, and shall extend no less than 24 inches from the wall. 

 
2.20   Seasons: No work shall be conducted within the flowing or ponded water within 
the river, which has potential to support steelhead.  Adult steelhead are expected to be 
in the area during periods of high flow (January through March) and smolt are likely to 
be in the area during periods of receding flows (March to July).  The Permittee shall not 
work during these times unless permitted by NOAA.  A National Marine Fisheries 
Biologist shall be contacted to coordinate additional fish salvage and avoidance 
measures. 

 
2.21   Reporting: If flowing or ponded water is within the proposed work limits of a 
stream known to have, or could contain steelhead, the Permittee shall telephone the 
senior biologist, Mary Larson at (562) 342-7186 and/or Natasha Lohmus, prior to 
commencing activities within the bed, bank, and channel.  The Permittee shall leave 
his/her name, date and time called, telephone number, the stream name, work location, 
nature of planned activities and proposed schedule.  The Permittee shall report all fish 
mortality immediately to the Department, and to NOAA Fisheries. 
 
2.22   Fish surveys: If flowing or ponded water is within the proposed work limits, the 
Permittee shall have a qualified fisheries biologist survey the proposed work area to 
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verify presence/absence of the any sensitive fish species and any other species of 
special concern which may occur within the area.  Survey methods shall conform to the 
current U. S. National Marines Fisheries Service and the California Department of Fish 
and Game.  If any T/E species are found, the Permittee shall cease all work within a 
mile radius of the sighting and in all water (flowing or impounded) and shall contact the 
Department within 24 hours of the sighting and shall request an onsite inspection by the 
Department representative (to be done at the discretion of the Department) to determine 
if work shall proceed.  The results of the surveys shall be provided to the Department, 
along with copies of all field notes, prior to the completion of work or as otherwise 
specified.  The survey techniques shall be approved by the Department, in writing, and 
the researcher shall have the required State and federal permits. 
 
Tidewater goby 
 
2.23   Goby survey: The Department recommends that the Operator have a qualified 
fishery biologist survey the proposed work area to verify the presence/absence of the 
tidewater goby.  Survey techniques shall be approved by the U.S. Fish and Wildlife 
Service and the Department.  Any variations from these techniques shall be approved 
by the Department, in writing.  The results and analysis of these surveys shall be 
provided to the U.S. Fish and Wildlife Service and the Department, along with copies of 
all field notes, prior to the initiation of work.  The fishery biologist shall have the required 
federal permits.   
 
Equipment and access 
 
2.24   Ramps: Access to the work site shall be via existing roads and access ramps.  If 
no ramps are available in the immediate area, the Applicant may construct a ramp in the 
footprint of the project.  Any ramp shall be removed upon completion of the project. 

2.25   Contaminated equipment: All equipment shall be washed and free of weed seeds 
prior to delivery to the site. 
 
Structures 
 
2.26   Rock rip-rap: Rock rip-rap may be placed in areas where other methods of bank 
protection are not possible.  Voids between the rocks shall be filled with soil to allow 
vegetation to grow.  Revegetation shall be required within the rip-rap.  This agreement 
does not authorize the use of grouted rock. 
 
2.27   Culverts: Installation of culverts or other structures shall be such that water flow 
(velocity and low flow channel width) is not impaired.  Bottoms of temporary culverts 
shall be placed at or below stream channel grade.  Bottoms of permanent culverts shall 
be placed below stream channel grade deep enough so that sediments accumulate at 
the bottom to mimic a natural bottom.   If any structure is cast in place, the area poured 
shall be completely bermed and isolated to contain all and any wet cement, even if 
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water is not present.  The pH of hot concrete may be as high as 13 which is toxic to 
wildlife. 
 
 2.28   Water flows through culverts: Any structure/culvert placed within a stream where 
fish do/may occur, shall be designed, constructed and maintained such that it does not 
constitute a barrier to upstream or downstream movement of aquatic life, or cause an 
avoidance reaction by fish that impedes their upstream or downstream movement.  This 
includes but is not limited to the supply of water at an appropriate depth, temperature, 
and velocity to facilitate upstream and downstream fish migration.  If any aspect of the 
proposed project results in a long term reduction in fish movement, the Permittee shall 
be responsible for all future activities and expenditures necessary (as determined by the 
Department) to secure passage of fish across the structure. 
 
2.29   Storm drains: Any storm drains lines/culverts shall be adequately sized to carry 
peak storm flows for the drainage to one outfall structure.  The storm drain lines/culverts 
and the outfall structure shall be properly aligned within the stream and otherwise 
engineered, installed and maintained, to assure resistance to washout, and to erosion of 
the stream bed, stream banks and/or fill.  Water velocity shall be dissipated at the 
outfall, to reduce erosion. 
 
2.30   Obstructions: Any temporary dam or other artificial obstruction shall only be built 
from materials such as clean gravel/rock/boulders which will cause little or no siltation, 
and shall be approved by the Department prior to construction. 
 
Sedimentation  
 
2.31   Spoil sites: Permanent spoil storage sites shall not be located within a stream,  
where spoil can be washed back into a stream/lake, or where it will cover aquatic or 
riparian vegetation. 
 
2.32   Construction materials: Any materials placed in seasonally dry portions of a 
stream or lake that could be washed downstream or could be deleterious to aquatic life 
shall be removed from the project site prior to inundation by high flows. 
 
2.33   Disturbed soils: Areas of disturbed soils with slopes toward a stream or lake shall 
be stabilized to reduce erosion potential.  Planting, seeding and mulching is 
conditionally acceptable.  Where suitable vegetation cannot reasonably be expected to 
become established, non-erodible materials, such as coconut fiber matting, shall be 
used for such stabilization.  Any installation of non-erodible materials not described in 
the original project description shall be coordinated with the Department.  Coordination 
may include the negotiation of additional Agreement provisions for this activity. 
 
2.43   Turbid water: Silty/turbid water from dewatering or other activities shall not be 
discharged into the stream. Such water shall be settled, filtered, or otherwise treated 
prior to discharge.  The Permittee’s ability to minimize turbidity/siltation shall be the 
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subject of pre-construction planning and feature implementation.   
 
2.34   Wash water: Water containing mud, silt, or other pollutants from equipment 
washing or other activities, shall not be allowed to enter a lake or flowing stream or 
placed in locations that may be subjected to high storm flows. 
 
Pollution and clean up 
 
2.35   Wet concrete: No concrete or any cement product may be poured if measurable 
rain is forecasted within 15 days.    If any concrete is poured after November 1st, a quick 
cure ingredient shall be added to the concrete mix to ensure a faster set or drying time.   
Cement and concrete shall not be poured within 150 feet of a stream during the rainy 
season.   Cement shall not be poured in or near a flowing stream, to reduce the 
potential for significant adverse impacts to the stream, water, or biota without prior 
approval.   
 
2.36   Waste: No debris, soil, silt, sand, bark, slash, sawdust, rubbish, construction 
waste, cement  or concrete (wet or dry) or washings thereof, asphalt, paint, oil or other 
petroleum products or any other substances which could be hazardous to aquatic life, or 
other organic or earthen material from any logging, construction, or other associated 
project related activity shall be allowed to contaminate the soil and/or enter into or 
placed where it may be washed by rainfall or runoff into, waters of the State.    Any of 
these materials, placed within or where they may enter a stream or lake, by the 
Permittee or any party working under contract, or with the permission of the Permittee, 
shall be removed immediately.  When operations are completed, any excess materials 
or debris shall be removed from the work area.  No rubbish shall be deposited within 
150 feet of the high water mark of any stream or lake. 
 
2.37   Clean up: The clean-up of all spills shall begin immediately.  The Department 
shall be notified immediately by the Permittee of any spills and shall be consulted 
regarding clean-up procedures.  If vacuum trucks or pumps are used to clean up any 
contamination in water, or for any other use, the vacuum hose shall be placed in a 3 to 
4 square foot area, protected on all side by exclusionary fencing to lower velocities and 
to prevent the uptake of any aquatic life.   
 
 2.38   Dust control: No stream water may be used in construction, such as in dust 
control.  All construction water shall be from developed sources.  
 
2.39   Marking storm drains: The Permittee shall mark/sign/stencil all storm drains 
warning that dumping is illegal and all storm drains drain to creeks/rivers or ocean. 
 
2.40   Litter: The Permittee shall comply with all litter and pollution laws.  All contractors, 
subcontractors and employees shall also obey these laws and it shall be the 
responsibility of the operator to insure compliance. 
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2.41   Equipment checks: Any equipment or vehicles driven and/or operated within or 
adjacent to the stream/lake shall be checked and maintained daily, to prevent leaks of 
materials that if introduced to water could be deleterious to aquatic life. 
 
2.42   Staging areas: Staging/storage areas for equipment and materials shall be 
located outside of the stream/lake. 
 
2.43   Stationary equipment: Stationary equipment such as motors, pumps, generators, 
and welders, located within or adjacent to the stream/lake shall be positioned over drip 
pans.  If welders are used, fire suppression equipment shall be on site at all times the 
welder is being used. 
 
2.44   Equipment maintenance: No equipment maintenance shall be done within or near 
any stream channel or lake margin where petroleum products or other pollutants from 
the equipment may enter these areas under any flow. 
 
2.45   Debris: Except as otherwise permitted in this Agreement, the removal of soil, 
vegetation, and vegetative debris from the stream bed or stream banks is prohibited.  
The Permittee shall remove all human generated debris, such as yard and farm 
cuttings, broken concrete, construction waste, garbage and trash.  The Permittee shall 
remove washed out culverts, and other construction materials, that the Permittee places 
within, or where they may enter the stream. 
 
Diversion 
 
2.46   Flow diversion specifications: When work in a flowing stream is unavoidable, the 
entire stream flow shall be diverted around the work area by a barrier, temporary 
culvert, new channel, or other means approved by the Department.  Location of the 
upstream and downstream diversion points shall be approved by the Department.  
Construction of the barrier and/or the new channel shall normally begin in the 
downstream area and continue in an upstream direction, and the flow shall be diverted 
only when construction of the diversion is completed.  Channel bank or barrier 
construction shall be adequate to prevent seepage into or from the work area.  
Diversion berms shall be constructed of onsite alluvium of low silt content, inflatable 
dams, sand bags, sheet pile, or other approved materials.  Channel banks or barriers 
shall not be made of earth or other substances subject to erosion unless first enclosed 
by sheet piling, rock rip-rap, or other protective material.  The enclosure and the 
supportive material shall be removed when the work is completed and removal shall 
normally proceed from downstream in an upstream direction. The Permittee shall obtain 
all written approvals from the Department prior to initiation of construction activities.  
The Department will have up to 30 days to review all plans. 
 
2.47   Flows through diversions: Flow diversions shall be done in a manner that shall 
prevent pollution and/or siltation and which shall provide flows to downstream reaches.  
Flows to downstream reaches shall be provided during all times that the natural flow 
would have supported aquatic life.  Said flows shall be sufficient quality and quantity, 
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and of appropriate temperature to support fish and other aquatic life below the diversion 
and the flows shall meet or exceed baseline conditions.  Baseline conditions shall be 
established prior to construction and monitored upstream of any work area.  Normal 
flows shall be restored to the affected stream immediately upon completion of work at 
that location. 
 
Exotic species control 
 
2.48   Non-native plant removal: The Permittee shall remove any non-native vegetation 
(tree tobacco, castor bean, giant cane, cape ivy, periwinkle, etc.) from the work area 
and shall dispose of it in a manner and a location which prevents its reestablishment.  
Removal shall be done at least twice annually during the spring/summer season, as 
needed, through the term of restoration.  Giant cane (Arundo), if present, shall be cut to 
a height of 6 inches or less, and the stumps painted with an herbicide approved for 
aquatic use within 5 minutes of cutting.  Herbicides shall be applied at least three times 
during the period from May 1 to October 1 to eradicate these plants.  Where proposed 
methods for removing giant cane deviate from this procedure, the Permittee shall 
present the alternate methods, in writing, to the Department for review and approval, 
prior to construction. 

 
2.49   Herbicide use: Whenever possible, invasive species shall be removed by hand or 
by hand-operated power tools rather than by chemical means.  Where control of non-
native vegetation is required within the bed, bank, or channel of the stream, the use of 
herbicides is necessary, and there is a possibility that the herbicides could come into 
contact with water, the Permittee shall employ only those herbicides, such as 
Rodeo/Aquamaster (Glyphosate), which are approved for aquatic use.  If surfactants 
are required, they shall be restricted to non-ionic chemicals, such as Agri-Dex, which 
are approved for aquatic use.  All sprays shall contain a dye to prevent overspray.  No 
sprays shall be used when wind speed exceeds 5 mph. 
 
2.50   Non-native wildlife: The Permittee shall remove all non-native aquatic animals 
from the work area, as part of the restoration of the site.  Target animals include 
bullfrog, African clawed frog, non-native turtles, and crayfish.  Compliance with this 
condition may be subject to a sport  fishing license from the Department. 
 
Maintenance 
 
2.51   Clearing structures and devices: The Permittee may remove vegetation and 
debris, including sediment and rocks, which directly interfere with the proper function 
and operation of existing devices, to include the oxbow bypass culverts, pilot channel, 
repair of vertical walls and riprap, bridges, or that which must be removed to repair said 
devices or to replace them in their existing locations.  Where vehicles are required to do 
this work, removal shall not extend more than 12 feet in any direction from said device.  
Where vehicles are not required, removal shall not extend more than 6 feet in any 
direction from said device.  The stream bed and stream banks are not considered 
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devices", for purposes of this provision. 
 
2.52   Maintenance may occur when sedimentation or debris in any given reach, 
exceeds 15% of the flow capacity.  After any maintenance, the restored pilot channel 
shall deliberately follow whatever course the creek had imposed on the original 
alignment. 
 
2.52   All maintenance shall be done when flows are at the seasons lowest, or under a 
flood emergency.  A biological monitor shall be on site for any maintenance activities. 
 
2.53   All or any repairs made to structures, shall be of the same design and location.  If 
the Applicant requires any changes to the design, the Department shall be notified and 
shall have approval of any changes. 
 
 
3.  Compensatory Measures  
 
To compensate for adverse impacts to fish and wildlife resources identified above that 
cannot be avoided or minimized, Permittee shall implement each measure listed below.   
 
3.1  Mitigation for permanent disturbance: The Applicant shall not have any new 
permanent impacts to 9.45 acres of Mission Creek.  The project is designed to remove 
concrete banks and bottom to increase habitat and fish passage. 
 
3.2  Mitigation for areas of temporary disturbance: The Applicant has designed 
mitigation into the project and the Department considers this a self mitigating project for 
the entire 9.45 acres. 
 
4. Reporting Measures  
Permittee shall meet each reporting requirement described below.  
 
4.1   Annual report: An annual report shall be submitted to the Department by Jan. 1 of 
each year for 5 years after planting.  This report shall include the survival, % cover, and 
height by species of both trees and shrubs. The number by species of plants replaced, 
an overview of the revegetation and exotic plant control efforts, and the method used to 
assess these parameters shall also be included.  Photos from designated photo stations 
shall be included.   
 
4.2   Final report: Permittee shall provide a final construction report to DFG no later than 
two weeks after the project is fully completed. The construction report at a minimum 
shall contain total impact areas, number of trees removed or damaged, if any spills 
occurred, mortality of any species, and if any species were relocated. 
 
CONTACT INFORMATION 
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Any communication that Permittee or DFG submits to the other shall be in writing and 
any communication or documentation shall be delivered to the address below by U.S. 
mail, fax, or email, or to such other address as Permittee or DFG specifies by written 
notice to the other. 
 

To Permittee: 
 
Seth Shank 
Santa Barbara Flood Control  
123 E. Anapamu Street 
Santa Barbara, CA 93101 
sshank@cosbpw.net 
 
cc: 
To DFG: 
 
Department of Fish and Game 
South Coast Region     
 
Attn: Lake and Streambed Alteration Program – Natasha Lohmus 
Notification #1600-2009-0370-R5 
805-684-6281 
nlohmus@dfg.ca.gov 

 
LIABILITY 
 
Permittee shall be solely liable for any violations of the Agreement, whether committed 
by Permittee or any person acting on behalf of Permittee, including its officers, 
employees, representatives, agents or contractors and subcontractors, to complete the 
project or any activity related to it that the Agreement authorizes. 

 
This Agreement does not constitute DFG’s endorsement of, or require Permittee to 
proceed with the project.  The decision to proceed with the project is Permittee’s alone. 
 
SUSPENSION AND REVOCATION  
 
DFG may suspend or revoke in its entirety the Agreement if it determines that Permittee 
or any person acting on behalf of Permittee, including its officers, employees, 
representatives, agents, or contractors and subcontractors, is not in compliance with the 
Agreement.  
 
Before DFG suspends or revokes the Agreement, it shall provide Permittee written 
notice by certified or registered mail that it intends to suspend or revoke.  The notice 
shall state the reason(s) for the proposed suspension or revocation, provide Permittee 
an opportunity to correct any deficiency before DFG suspends or revokes the 
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Agreement, and include instructions to Permittee, if necessary, including but not limited 
to a directive to immediately cease the specific activity or activities that caused DFG to 
issue the notice.  
 
ENFORCEMENT 
 
Nothing in the Agreement precludes DFG from pursuing an enforcement action against 
Permittee instead of, or in addition to, suspending or revoking the Agreement. 
 
Nothing in the Agreement limits or otherwise affects DFG's enforcement authority or that 
of its enforcement personnel. 
 
OTHER LEGAL OBLIGATIONS  
 
This Agreement does not relieve Permittee or any person acting on behalf of Permittee, 
including its officers, employees, representatives, agents, or contractors and 
subcontractors, from obtaining any other permits or authorizations that might be 
required under other federal, state, or local laws or regulations before beginning the 
project or an activity related to it.  

  
This Agreement does not relieve Permittee or any person acting on behalf of Permittee, 
including its officers, employees, representatives, agents, or contractors and 
subcontractors, from complying with other applicable statutes in the FGC including, but 
not limited to, FGC Sections 2050 et seq. (threatened and endangered species), 3503 
(bird nests and eggs), 3503.5 (birds of prey), 5650 (water pollution), 5652 (refuse 
disposal into water), 5901 (fish passage), 5937 (sufficient water for fish), and 5948 
(obstruction of stream).  
 
Nothing in the Agreement authorizes Permittee or any person acting on behalf of 
Permittee, including its officers, employees, representatives, agents, or contractors and 
subcontractors, to trespass. 
 
AMENDMENT  
 
DFG may amend the Agreement at any time during its term if DFG determines the 
amendment is necessary to protect an existing fish or wildlife resource. 
 
Permittee may amend the Agreement at any time during its term, provided the 
amendment is mutually agreed to in writing by DFG and Permittee.  To request an 
amendment, Permittee shall submit to DFG a completed DFG “Request to Amend Lake 
or Streambed Alteration” form and include with the completed form payment of the 
corresponding amendment fee identified in DFG’s current fee schedule (see Cal. Code 
Regs., tit. 14, § 699.5).  
 
TRANSFER AND ASSIGNMENT  
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This Agreement may not be transferred or assigned to another entity, and any purported 
transfer or assignment of the Agreement to another entity shall not be valid or effective, 
unless the transfer or assignment is requested by Permittee in writing, as specified 
below, and thereafter DFG approves the transfer or assignment in writing. 

  
The transfer or assignment of the Agreement to another entity shall constitute a minor 
amendment, and therefore to request a transfer or assignment, Permittee shall submit 
to DFG a completed DFG “Request to Amend Lake or Streambed Alteration” form and 
include with the completed form payment of the minor amendment fee identified in 
DFG’s current fee schedule (see Cal. Code Regs., tit. 14, § 699.5). 
 
EXTENSIONS  
 
In accordance with FGC Section 1605(b), Permittee may request one extension of the 
Agreement, provided the request is made prior to the expiration of the Agreement’s 
term.  To request an extension, Permittee shall submit to DFG a completed DFG 
“Request to Extend Lake or Streambed Alteration” form and include with the completed 
form payment of the extension fee identified in DFG’s current fee schedule (see Cal. 
Code Regs., tit. 14, § 699.5).  DFG shall process the extension request in accordance 
with FGC 1605(b) through (e). 
 
If Permittee fails to submit a request to extend the Agreement prior to its expiration, 
Permittee must submit a new notification and notification fee before beginning or 
continuing the project the Agreement covers (Fish & G. Code, § 1605, subd. (f)).  . 
 
 EFFECTIVE DATE 
 
The Agreement becomes effective on the date of DFG’s signature, which shall be: 1) 
after Permittee’s signature; 2) after DFG complies with all applicable requirements 
under the California Environmental Quality Act (CEQA); and 3) after payment of the 
applicable FGC Section 711.4 filing fee listed at 
http://www.dfg.ca.gov/habcon/ceqa/ceqa_changes.html. 

 
TERM 
 
This Agreement shall expire on 12/1/2013, unless it is terminated or extended before 
then.  All provisions in the Agreement shall remain in force throughout its term.  
Permittee shall remain responsible for implementing any provisions specified herein to 
protect fish and wildlife resources after the Agreement expires or is terminated, as FGC 
Section 1605(a)(2) requires.   
 
 EXHIBITS  
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The documents listed below are included as exhibits to the Agreement and incorporated 
herein by reference.  
 
 “Santa Barbara County Streams-Lower Mission Creek Feasibility Study”: Final EIS/EIR, 
dated September 2000, prepared by prepared by the US Army Corp of Engineers. 
 
AUTHORITY 
 
If the person signing the Agreement (signatory) is doing so as a representative of 
Permittee, the signatory hereby acknowledges that he or she is doing so on Permittee’s 
behalf and represents and warrants that he or she has the authority to legally bind 
Permittee to the provisions herein. 
 
AUTHORIZATION 
 
This Agreement authorizes only the project described herein.  If Permittee begins or 
completes a project different from the project the Agreement authorizes, Permittee may 
be subject to civil or criminal prosecution for failing to notify DFG in accordance with 
FGC Section 1602.  
 
CONCURRENCE 
 

  

The undersigned accepts and agrees to comply with all provisions contained herein.   
 
FOR [INSERT NAME OF PERMITTEE]   
 
 

  

[Name]  Date 
[Title]   
 
 

  

FOR DEPARTMENT OF FISH AND GAME   
 
 

  

[Name]  Date 
[Title (EPM or RM)]   
   
 
Prepared by: Natasha Lohmus 
                      Environmental Scientist  
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 1 of 10

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 31-Aug-11 Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

Spent Thru:

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-12 COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) ($K) ($K) ($K) ($K)

- - -

09 CHANNELS & CANALS 41,965 6,293 15% 48,258 0.5% 42,164 6,324 48,488 1,502 44,830 6,724 53,056

__________ __________ __________ _________ _________ __________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 41,965 6,293 48,258 42,164 6,324 48,488 1,502 44,830 6,724 53,056

01 LANDS AND DAMAGES 16,377 2,457 15% 18,833 2.8% 16,829 2,524 19,353 16,377 2,457 18,833

30 PLANNING, ENGINEERING & DESIGN 4,198 633 15% 4,831 0.7% 4,227 633 4,860 2,744 4,494 669 7,907

31 CONSTRUCTION MANAGEMENT 2,519 379 15% 2,898 0.8% 2,538 380 2,918 2,911 437 3,348

__________ __________ __________ _________ _________ __________ __________ _________ _________ ____________

PROJECT COST TOTALS: 65,058 9,762 15% 74,820 65,758 9,861 75,619 4,246 68,612 10,287 83,144

CHIEF, COST ENGINEERING, Mike Newnam

ESTIMATED FEDERAL COST: 41,572

Project Management, Tawny Tran ESTIMATED NON-FEDERAL COST: 41,572

CHIEF, REAL ESTATE, Theresa Kaplan ESTIMATED TOTAL PROJECT COST: 83,144

CHIEF, ENGINEERING, Richard Leifield

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 2 of 10

**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #1 - Reach 1A (Phase 1 and Phase 2)]

15%

09 CHANNELS & CANALS 5,573 836 15% 6,409 0.5% 5,599 840 6,439 2012Q3 0.8% 5,644 847 6,491

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 5,573 836 15% 6,409 5,599 840 6,439 5,644 847 6,491

01 LANDS AND DAMAGES 1,966 295 15% 2,261 2.8% 2,020 303 2,323 2011Q4 -2.7% 1,966 295 2,261

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 111 17 15% 128 0.8% 112 17 129 2011Q4 112 17 129

1.0% Planning & Environmental Compliance 56 8 15% 64 0.8% 56 8 64 2011Q4 56 8 64

5.0% Engineering & Design 279 42 15% 321 0.8% 281 42 323 2011Q4 281 42 323

0.5% Engineering Tech Review ITR & VE 28 4 15% 32 0.8% 28 4 32 2011Q4 28 4 32

0.5% Contracting 28 4 15% 32 0.8% 28 4 32 2011Q4 28 4 32

1.0% Engineering During Construction 56 8 15% 64 0.8% 56 8 64 2012Q3 1.8% 57 8 65

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 641 PED Subtotal: 644 PED Subtotal: 645

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 334 50 15% 384 0.8% 337 50 387 2012Q3 1.8% 343 51 394

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 8,430 1,264 9,694 8,517 1,276 9,793 8,515 1,276 9,791

COST SPLIT

50.0% FEDERAL COST TOTALS: 4,847 4,897 # 4,896

50.0% NON-FEDERAL COSTS TOTALS: 4,847 4,896 # 4,895

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 3 of 10

**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #2 - Reach 1B

15%

09 CHANNELS & CANALS 4,515 677 15% 5,192 0.5% 4,537 680 5,217 2012Q4 1.2% 4,592 688 5,280

__________ __________ ______ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 4,515 677 15% 5,192 4,537 680 5,217 4,592 688 5,280

01 LANDS AND DAMAGES 1,426 214 15% 1,640 2.8% 1,466 220 1,686 2011Q4 -2.7% 1,427 214 1,641

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 90 14 15% 104 0.8% 91 14 105 2011Q4 91 14 105

1.0% Planning & Environmental Compliance 45 7 15% 52 0.8% 45 7 52 2011Q4 45 7 52

5.0% Engineering & Design 226 34 15% 260 0.8% 228 34 262 2011Q4 228 34 262

0.5% Engineering Tech Review ITR & VE 23 3 15% 26 0.8% 23 3 26 2011Q4 23 3 26

0.5% Contracting 23 3 15% 26 0.8% 23 3 26 2011Q4 23 3 26

1.0% Engineering During Construction 45 7 15% 52 0.8% 45 7 52 2012Q4 2.9% 46 7 53

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 520 PED Subtotal: 523 PED Subtotal: 524

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 271 41 15% 312 0.8% 273 41 314 2012Q4 2.9% 281 42 323

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 6,664 1,000 7,664 6,731 1,009 7,740 6,756 1,012 7,768

COST SPLIT

50.0% FEDERAL COST TOTALS: 3,832 3,870 # 3,884

50.0% NON-FEDERAL COSTS TOTALS: 3,832 3,870 # 3,884

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 4 of 10

**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #3 - Reach 2A

15%

09 CHANNELS & CANALS 1,363 204 15% 1,567 0.5% 1,369 205 1,574 2013Q3 2.5% 1,404 210 1,614

__________ __________ ______ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 1,363 204 15% 1,567 1,369 205 1,574 1,404 210 1,614

01 LANDS AND DAMAGES 2,890 433 15% 3,323 2.8% 2,970 445 3,415 2012Q2 2,970 445 3,415

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 27 4 15% 31 0.8% 27 4 31 2012Q2 0.8% 27 4 31

1.0% Planning & Environmental Compliance 14 2 15% 16 0.8% 14 2 16 2012Q2 0.8% 14 2 16

5.0% Engineering & Design 68 10 15% 78 0.8% 69 10 79 2012Q2 0.8% 70 10 80

0.5% Engineering Tech Review ITR & VE 7 1 15% 8 0.8% 7 1 8 2012Q2 0.8% 7 1 8

0.5% Contracting 7 1 15% 8 0.8% 7 1 8 2012Q2 0.8% 7 1 8

1.0% Engineering During Construction 14 2 15% 16 0.8% 14 2 16 2013Q3 6.0% 15 2 17

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 157 PED Subtotal: 158 PED Subtotal: 160

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 82 12 15% 94 0.8% 83 12 95 2013Q3 6.0% 88 13 101

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 4,471 669 5,141 4,560 682 5,242 4,602 688 5,290

COST SPLIT

50.0% FEDERAL COST TOTALS: 2,570 2,621 # 2,645

50.0% NON-FEDERAL COSTS TOTALS: 2,571 2,621 # 2,645

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 5 of 10

**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #4 - Reach 2B

15%

09 CHANNELS & CANALS 3,835 575 15% 4,410 0.5% 3,853 578 4,431 2013Q3 2.5% 3,951 593 4,544

__________ __________ ______ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 3,835 575 15% 4,410 3,853 578 4,431 3,951 593 4,544

01 LANDS AND DAMAGES 4,381 657 15% 5,038 2.8% 4,502 675 5,177 2012Q2 4,502 675 5,177

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 77 12 15% 89 0.8% 78 12 90 2012Q2 0.8% 79 12 91

1.0% Planning & Environmental Compliance 38 6 15% 44 0.8% 38 6 44 2012Q2 0.8% 38 6 44

5.0% Engineering & Design 192 29 15% 221 0.8% 194 29 223 2012Q2 0.8% 196 29 225

0.5% Engineering Tech Review ITR & VE 19 3 15% 22 0.8% 19 3 22 2012Q2 0.8% 19 3 22

0.5% Contracting 19 3 15% 22 0.8% 19 3 22 2012Q2 0.8% 19 3 22

1.0% Engineering During Construction 38 6 15% 44 0.8% 38 6 44 2013Q3 6.0% 40 6 46

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 442 PED Subtotal: 445 PED Subtotal: 450

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 230 35 15% 265 0.8% 232 35 267 2013Q3 6.0% 246 37 283

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 8,828 1,326 10,154 8,973 1,347 10,320 9,090 1,364 10,454

COST SPLIT

50.0% FEDERAL COST TOTALS: 5,077 5,160 # 5,227

50.0% NON-FEDERAL COSTS TOTALS: 5,077 5,160 # 5,227

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 6 of 10

**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #5 - Reach 03

15%

09 CHANNELS & CANALS 2,681 402 15% 3,083 0.5% 2,693 404 3,097 2014Q4 4.7% 2,820 423 3,243

__________ __________ ______ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 2,681 402 15% 3,083 2,693 404 3,097 2,820 423 3,243

01 LANDS AND DAMAGES 648 97 15% 745 2.8% 666 100 766 2014Q3 5.4% 702 105 807

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 54 8 15% 62 0.8% 54 8 62 2014Q3 10.2% 59 9 68

1.0% Planning & Environmental Compliance 27 4 15% 31 0.8% 27 4 31 2014Q3 10.2% 30 4 34

5.0% Engineering & Design 134 20 15% 154 0.8% 135 20 155 2014Q3 10.2% 149 22 171

0.5% Engineering Tech Review ITR & VE 13 2 15% 15 0.8% 13 2 15 2014Q3 10.2% 14 2 16

0.5% Contracting 13 2 15% 15 0.8% 13 2 15 2014Q3 10.2% 14 2 16

1.0% Engineering During Construction 27 4 15% 31 0.8% 27 4 31 2014Q4 11.2% 30 4 34

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 308 PED Subtotal: 309 PED Subtotal: 339

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 161 24 15% 185 0.8% 162 24 186 2014Q4 11.2% 180 27 207

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 3,757 563 4,320 3,790 568 4,358 3,998 598 4,596

COST SPLIT

50.0% FEDERAL COST TOTALS: 2,160 2,179 # 2,298

50.0% NON-FEDERAL COSTS TOTALS: 2,160 2,179 # 2,298

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 7 of 10

**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #6 - Reach 04

15%

09 CHANNELS & CANALS 4,994 749 15% 5,743 0.5% 5,018 753 5,771 2015Q4 6.5% 5,344 802 6,146

__________ __________ ______ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 4,994 749 15% 5,743 5,018 753 5,771 5,344 802 6,146

01 LANDS AND DAMAGES 2,585 388 15% 2,973 2.8% 2,657 399 3,056 2013Q2 2.7% 2,728 410 3,138

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 100 15 15% 115 0.8% 101 15 116 2013Q2 5.0% 106 16 122

1.0% Planning & Environmental Compliance 50 8 15% 58 0.8% 50 8 58 2013Q2 5.0% 52 8 60

5.0% Engineering & Design 250 38 15% 288 0.8% 252 38 290 2013Q2 5.0% 264 40 304

0.5% Engineering Tech Review ITR & VE 25 4 15% 29 0.8% 25 4 29 2013Q2 5.0% 26 4 30

0.5% Contracting 25 4 15% 29 0.8% 25 4 29 2013Q2 5.0% 26 4 30

1.0% Engineering During Construction 50 8 15% 58 0.8% 50 8 58 2015Q4 15.4% 58 9 67

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 577 PED Subtotal: 580 PED Subtotal: 613

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 300 45 15% 345 0.8% 302 45 347 2015Q4 15.4% 348 52 400

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 8,380 1,259 9,639 8,480 1,274 9,754 8,952 1,345 10,297

COST SPLIT

50.0% FEDERAL COST TOTALS: 4,819 4,877 # 5,149

50.0% NON-FEDERAL COSTS TOTALS: 4,820 4,877 # 5,148

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 8 of 10

**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #7 - Reach 05

15%

09 CHANNELS & CANALS 6,611 992 15% 7,603 0.5% 6,643 997 7,640 2016Q4 8.3% 7,195 1,080 8,275

__________ __________ ______ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 6,611 992 15% 7,603 6,643 997 7,640 7,195 1,080 8,275

01 LANDS AND DAMAGES 920 138 15% 1,058 2.8% 945 142 1,087 2013Q4 2.7% 970 146 1,116

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 132 20 15% 152 0.8% 133 20 153 2013Q4 7.0% 142 21 163

1.0% Planning & Environmental Compliance 66 10 15% 76 0.8% 67 10 77 2013Q4 7.0% 72 11 83

5.0% Engineering & Design 331 50 15% 381 0.8% 334 50 384 2013Q4 7.0% 358 54 412

0.5% Engineering Tech Review ITR & VE 33 5 15% 38 0.8% 33 5 38 2013Q4 7.0% 35 5 40

0.5% Contracting 33 5 15% 38 0.8% 33 5 38 2013Q4 7.0% 35 5 40

1.0% Engineering During Construction 66 10 15% 76 0.8% 67 10 77 2016Q4 19.6% 80 12 92

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 761 PED Subtotal: 767 PED Subtotal: 830

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 397 60 15% 457 0.8% 400 60 460 2016Q4 19.6% 478 72 550

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 8,589 1,290 9,879 8,655 1,299 9,954 9,365 1,406 10,771

COST SPLIT

50.0% FEDERAL COST TOTALS: 4,940 4,977 # 5,386

50.0% NON-FEDERAL COSTS TOTALS: 4,939 4,977 # 5,385

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011

Page 9 of 10

**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #8 - Reach 06

15%

09 CHANNELS & CANALS 5,110 766 15% 5,876 0.5% 5,134 770 5,904 2017Q4 10.3% 5,663 849 6,512

__________ __________ ______ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 5,110 766 15% 5,876 5,134 770 5,904 5,663 849 6,512

01 LANDS AND DAMAGES 521 78 15% 599 2.8% 535 80 615 2014Q2 5.4% 564 84 648

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 102 15 15% 117 0.8% 103 15 118 2014Q2 9.1% 112 16 128

1.0% Planning & Environmental Compliance 51 8 15% 59 0.8% 51 8 59 2014Q2 9.1% 56 9 65

5.0% Engineering & Design 255 38 15% 293 0.8% 257 38 295 2014Q2 9.1% 280 41 321

0.5% Engineering Tech Review ITR & VE 26 4 15% 30 0.8% 26 4 30 2014Q2 9.1% 28 4 32

0.5% Contracting 26 4 15% 30 0.8% 26 4 30 2014Q2 9.1% 28 4 32

1.0% Engineering During Construction 51 8 15% 59 0.8% 51 8 59 2017Q4 23.9% 63 10 73

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 588 PED Subtotal: 591 PED Subtotal: 651

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 307 46 15% 353 0.8% 309 46 355 2017Q4 23.9% 383 57 440

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 6,448 967 7,416 6,492 973 7,465 7,177 1,074 8,251

COST SPLIT

50.0% FEDERAL COST TOTALS: 3,708 3,733 # 4,126

50.0% NON-FEDERAL COSTS TOTALS: 3,708 3,732 # 4,125

Filename: Lower Mission Creek_TPCS.xlsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:10/25/2011
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**** CONTRACT COST SUMMARY ****

PROJECT: Lower Mission Creek Flood Control DISTRICT: Los Angeles District PREPARED: 25-Oct-11

LOCATION: Santa Barbara, CA POC: John Lei

This Estimate reflects the scope and schedule in feasibility report; Lower Mission Creek DDR

Estimate Prepared: 2011(Jul - Sep) Program Year (Budget EC): 2012

Effective Price Level: 1-Oct-12 Effective Price Level Date: 1 OCT 11 FULLY FUNDED PROJECT ESTIMATE

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point ESC COST CNTG FULL

NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date (%) ($K) ($K) ($K)

Contract #9 - Reach 07

15%

09 CHANNELS & CANALS 7,283 1,092 15% 8,375 0.5% 7,318 1,097 8,415 2018Q4 12.3% 8,217 1,232 9,449

__________ __________ ______ __________ _________ _________ __________ _________ _________ ____________

CONSTRUCTION ESTIMATE TOTALS: 7,283 1,092 15% 8,375 7,318 1,097 8,415 8,217 1,232 9,449

01 LANDS AND DAMAGES 1,041 156 15% 1,197 2.8% 1,069 160 1,229 2014Q4 5.4% 1,126 169 1,295

30 PLANNING, ENGINEERING & DESIGN

2.0% Project Management 146 22 15% 168 0.8% 147 22 169 2014Q4 11.2% 163 24 187

1.0% Planning & Environmental Compliance 73 11 15% 84 0.8% 74 11 85 2014Q4 11.2% 82 12 94

5.0% Engineering & Design 364 55 15% 419 0.8% 367 55 422 2014Q4 11.2% 408 61 469

0.5% Engineering Tech Review ITR & VE 36 5 15% 41 0.8% 36 5 41 2014Q4 11.2% 40 6 46

0.5% Contracting 36 5 15% 41 0.8% 36 5 41 2014Q4 11.2% 40 6 46

1.0% Engineering During Construction 73 11 15% 84 0.8% 74 11 85 2018Q4 28.1% 95 14 109

Planning During Construction 15%

Project Operation 15%

PED Subtotal: 837 PED Subtotal: 843 PED Subtotal: 951

31 CONSTRUCTION MANAGEMENT

6.0% Construction Management 437 66 15% 503 0.8% 440 67 507 2018Q4 28.1% 564 86 650

Project Operation: 15%

Project Management 15%

__________ __________ __________ _________ _________ __________ _________ _________ ____________

CONTRACT COST TOTALS: 9,489 1,423 10,912 9,561 1,433 10,994 10,735 1,610 12,345

COST SPLIT

50.0% FEDERAL COST TOTALS: 5,456 5,497 # 6,173

50.0% NON-FEDERAL COSTS TOTALS: 5,456 5,497 # 6,172

Filename: Lower Mission Creek_TPCS.xlsx

TPCS
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Flood Control Cost Engineering Report

1 October 2011

LOWER MISSION CREEK FLOOD CONTROL

COST ESTIMATE NARRATIVE

1. Project Description

A. General: This work is in support of the design of flood control improvements along the
lower reach of Mission Creek in Santa Barbara, CA. The lower reach of Mission Creek
consists of the last one mile of the creek, prior to it reaching the Pacific Ocean. The
proposed improvements would increase the channel capacity to 3,400-cfs and would
provide approximately a 20-year level of protection against flooding. The natural bottom
of the creek channel would be maintained, while vertical walls and vegetated riprap side
slopes would be constructed.

B. Purpose: The purpose of this work is to develop detailed cost estimates – consistent to the
level of design – for the cost and quantities of the construction features using Micro-
Computer Aided Cost Estimating System (MCACES).

C. Design Features: Construction features include soldier piles; concrete walls; riprap and
boulder clusters; fencing; geotextile fabric; gravel fill; excavation and fill; weep holes
and drainage piping; native plantings and irrigation.

2. Basis of Estimate

a. Basis of Design: Available design documents of the project elements are listed below.
The project site plan is presented in Appendix A.

 Lower Mission Creek Reaches 1B and 3-7 Design Documentation Report, Prepared
by Tetra Tech, dated July, 2011

 Lower Mission Creek Reach 1B and 3-7 Design Drawings, July 2011

A. Basis of Quantities: The cost estimate is based on project quantity take-offs that have
been calculated from the documents listed above. A quantity summary along with
detailed quantity take-offs are presented in Appendix B. The detailed quantities
include waste/loss factors for the project materials as listed below:

Soil Swell/Shrinkage Factor 15%

Over Excavation 3%

Riprap Overplace 15%

Filter Fabric Waste 5%

Concrete Overplace 10%

3. Construction Schedule

It is estimated that overall construction would take approximately seven years. This
duration has been used in the estimate to determine costs for the contractor to maintain



Lower Mission Creek
Flood Control Cost Engineering Report

2 October 2011

field facilities and construction supervision. A simplified tentative project schedule of the
overall project is presented in Appendix C. The overall schedule is based on the following
reasoning and assumptions:

 Typical construction, crew (1 shift) working 10hrs per day and 6 days per week.

 Due to the limited yearly work periods from environmental constraints, the work
is expected to utilize overtime in the construction phase for all work items.

 One reach would be constructed per year, while attempting to not do any work
during the wet period between mid November and the beginning of March.

4. Acquisition Plan

The cost estimate is based on a single contract being awarded for each reach. Each contract
would have a Prime Contractor with subcontractors for the vegetative aspects, concrete placing,
fencing, pile driving and drilling caisson holes. The prime contractors would be responsible for
the preparatory work, channel excavation, and all associated site work as well as overseeing the
subcontractors’ work on the soldier pile installation, fencing, concrete placing, sheet piling and
landscaping.

5. Project Construction

A. Staging and Site Access: Each reach would have its own staging and site access areas.
They would be located in an appropriate area designated on the design drawings.

B. Borrow/Disposal Areas and Materials: The borrow materials for placement of riprap,
boulders and gravel sub base are available nearby and would be trucked in from the Bee
Rock Quarry in Santa Ynez.

The materials required for the cast-in-place concrete mixes including cement, coarse
aggregate, fine aggregate, and various admixtures would be locally available.

The materials for structural concrete placement and construction including steel
reinforcing are assumed to be available locally and within the greater Los Angeles area
and would be shipped to the site.

All materials that need to be disposed of off-site are assumed to be loaded and hauled to
the South Coast Recycling & Transfer Station which is located in Santa Barbara. This
recycling center is located approximately 12-miles from the project site. This station
would be able to take in the excess excavated material as well as any demolished material
that would be removed during construction.

C. Construction Methodology:

1) Reach 1A – Mason Street Bridge to Yanonali Street Bridge

This reach would be constructed in two phases. The construction costs for each
phase were estimated by Dean Ryan Consultants & Designers. Only the
construction costs for the two phases are included in the Total Project Cost
Summary (TPCS). The cost estimates provided were prepared in August 2010
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dollars (4Q10) and were escalated to August 2011 prices (4Q11). The original
estimated costs for this reach is $5,504,376 and the escalated cost that is used in
the TPCS is $5,572,508.

2) Reach 1B – Mason Street Bridge to Yanonali Street Bridge

This reach stretches from the Mason Street Bridge on the downstream side to the
Yanonali Street Bridge on the upstream side. Dewatering of the channel would
occur in two phases. Sheet piles would be driven along the channel center line to
and at both ends of the reach, one side would be enclosed with sheet piles. The
water would be pumped out of the enclosed half of the channel while
construction on that side occurs. After construction is finished for the first side
of the channel, the sheet piles at both ends of the cofferdam would be removed
and replaced on the opposite side of the channel. Then the second side would
have the water pumped out and construction could occur.

After dewatering several structures would need to be removed, which include
gabion boxes, miscellaneous concrete structures, and concrete bags. The channel
would be excavated to the designed invert elevation. The channel walls required
is this reach would consist of type D-1 walls. These walls would be constructed
with soldier piles. The soldier piles would require drilling of 30-inch diameter
holes. I-beams would then be placed in the holes and filled with concrete to the
level designated by the wall type. Timber lagging would be placed into the
exposed I-beams as the material in the wall’s path is excavated out. After the
lagging is in place, the reinforced concrete wall would be poured, with a
drainage mat placed in between the wall and the lagging. PVC weep holes would
also be placed into the concrete for water to exit from the drainage material.

This reach would require the placement of riprap at the toe revetment of the
concrete wall in some areas. The riprap would have a filter material and a layer
of gravel placed beneath it. Several boulder clusters would also be required to
dissipate some of the creeks energy. A reinforced concrete fish ledge would also
be installed on the north wall in one section. There would also be a reinforced
concrete gutter installed outside of the channel along the entire length of where
the walls are constructed.

3) Reach 2A – This reach would consist of a double cell reinforced concrete box
culvert. The area where the culvert would be placed would require excavation
and a gravel base. Two catch basins would also be required in this reach, along
with a length of 24-inch RCP. Both a concrete curb and asphalt concrete
pavement would be demolished and then replaced at the end of construction.
Shrubs and grasses would also be planted on site.

4) Reach 2B – Bypass Culvert – Upstream Railroad to Diversion Structure

This reach’s quantities were taken from an estimate created by HDR, Inc.

5) Reach 3 – Highway 101 to Gutierrez Street Bridge

This reach is bound by Highway 101 on the downstream end and the Gutierrez
Street Bridge on the upstream end. At the onset of construction for this reach
several existing structures would need to be demolished. Those construction
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items to be demolished would consist of riprap, grouted rock, and miscellaneous
concrete. A 36-inch diameter HDPE pipe would be used to divert water away
from where construction is taking place. The channel would then be excavated
between where the concrete walls would be constructed as well as where the
riprap slopes are to be placed.

The reinforced concrete channel walls would be constructed on top of steel
soldier piles. The piles would require 30-inch diameter drilled holes filled with
concrete and steel I-beams. Timber lagging would be placed into the exposed I-
beams as the earth is excavated from the area where the concrete wall is to be
placed. The height of the wall and depth of the drilled holes would be based on
the design dimensions of the two types of walls required for this reach. The
current design calls for both A-1 and D-1 type walls within this reach. The walls
would require a drainage mat with PVC weep holes to be placed to allow for
drainage. A reinforced concrete gutter would also be placed outside of the
channel along the entire length of the concrete walls.

Various types of fill materials would also be required at this site. Riprap would
be required to be placed for toe revetment, channel revetment, and at the drop
structure. Gravel and geotextile fabric would also be placed for these
construction items. A reinforced construction access road would be placed as
well. The reach would also require steel safety railing.

6) Reach 4 - Gutierrez Street Bridge to Haley-De la Vina Street Bridge

This reach is bound by the Gutierrez Street Bridge on the downstream end and
the Haley-De la Vina Street Bridge on the upstream end. At the onset of
construction for this reach several existing structures would need to be
demolished. Those construction items to be demolished would consist of riprap
and miscellaneous concrete. A 36-inch diameter HDPE pipe would be used to
divert water away from where construction is taking place. The channel would
then be excavated between where the concrete walls would be constructed as
well as where the riprap slopes are to be placed.

The reinforced concrete channel walls would be constructed on top of steel
soldier piles. The piles would require 30-inch diameter drilled holes filled with
concrete and steel I-beams. Timber lagging would be placed into the exposed I-
beams as the earth is excavated from the area where the concrete wall is to be
placed. The height of the wall and depth of the drilled holes would be based on
the design dimensions of the various types of walls required for this reach. The
current design calls for A-1, B-1, B-2, C-1 and D-1 type walls within this reach.
Each type of wall would require a drainage mat with PVC weep holes to be
placed to allow for drainage. A concrete gutter would also be placed outside of
the channel along the entire length of the concrete walls.

Several types of fill materials would also be required at this site. Riprap would
be required for toe revetment, channel revetment, and at the drop structure.
Gravel and geotextile fabric would also be placed for these construction items. A
boulder cluster would be installed as well. The site would also have steel railing
placed.
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7) Reach 5 –Haley-De la Vina Street Bridge to Cota Street Bridge

This reach is bound by the Haley-De la Vina Bridge on the downstream end and
the Cota Street Bridge on the upstream end. At the onset of construction for this
reach several existing structures would need to be demolished. Those
construction items to be demolished would consist of grouted rock, concrete
bags and miscellaneous concrete. A 36-inch diameter HDPE pipe would be used
to divert water away from where construction is taking place. The channel would
then be excavated between where the concrete walls would be constructed as
well as where the riprap slopes are to be placed.

The reinforced concrete channel walls would be constructed on top of steel
soldier piles. The piles would require 30-inch diameter drilled holes filled with
concrete and steel I-beams. Timber lagging would be placed into the exposed I-
beams as the earth is excavated from the area where the concrete wall is to be
placed. The height of the wall and depth of the drilled holes would be based on
the design dimensions of the various types of walls required for this reach. The
current design calls for B-2, C-2 and D-2 type walls within this reach. Each type
of wall would require a drainage mat with PVC weep holes to be placed to allow
for drainage. A concrete gutter would also be placed outside of the channel
along the entire length of the concrete walls.

Several types of fill materials would also be required at this site. Riprap would
be required for toe revetment, channel revetment, and at the drop structure.
Gravel and geotextile fabric would also be placed for these construction items. A
boulder cluster would be installed as well. The site would also have steel railing
placed.

8) Reach 6 – Cota Street Bridge to Ortega Street Bridge

This reach is bound by the Cota Street Bridge on the downstream end and the
Ortega Street Bridge on the upstream end. At the onset of construction for this
reach several existing structures would need to be demolished. Those
construction items to be demolished would consist of gabion boxes, riprap,
grouted rock, and concrete bags. A 36-inch diameter HDPE pipe would be used
to divert water away from where construction is taking place. The channel would
then be excavated between where the concrete walls would be constructed as
well as where the riprap slopes are to be placed.

The reinforced concrete channel walls would be constructed on top of steel
soldier piles. The piles would require 30-inch diameter drilled holes filled with
concrete and steel I-beams. Timber lagging would be placed into the exposed I-
beams as the earth is excavated from the area where the concrete wall is to be
placed. The height of the wall and depth of the drilled holes would be based on
the design dimensions of the various types of walls required for this reach. The
current design calls for A-2, B-2, C-2 and D-2 type walls within this reach. Each
type of wall would require a drainage mat with PVC weep holes to be placed to
allow for drainage. A concrete gutter would also be placed outside of the
channel along the entire length of the concrete walls.
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Several types of fill materials would also be required at this site. Riprap would
be required for toe revetment, channel revetment, and at the drop structures.
Gravel and geotextile fabric would also be placed for these construction items. A
boulder cluster would be installed as well. A reinforced concrete access road
would be constructed on the south side of the channel. The site would also have
steel railing placed.

9) Reach 7 – Ortega Street Bridge to Canon Perdido Street Bridge

This reach is bound by the Ortega Street Bridge on the downstream end and the
Canon Perdido Street Bridge on the upstream end. The De La Guerra Street
Bridge runs through the middle of this reach splitting it in two. At the onset of
construction for this reach several existing structures would need to be
demolished. Those construction items to be demolished would consist of riprap
and concrete bags. A 36-inch diameter HDPE pipe would be used to divert water
away from where construction is taking place. The channel would then be
excavated between where the concrete walls would be constructed as well as
where the riprap slopes are to be placed.

The reinforced concrete channel walls would be constructed on top of steel
soldier piles. The piles would require 30-inch diameter drilled holes filled with
concrete and steel I-beams. Timber lagging would be placed into the exposed I-
beams as the earth is excavated from the area where the concrete wall is to be
placed. The height of the wall and depth of the drilled holes would be based on
the design dimensions of the various types of walls required for this reach. The
current design calls for A-2, B-2, C-2 and D-2 type walls within this reach. Each
type of wall would require a drainage mat with PVC weep holes to be placed to
allow for drainage. A concrete gutter would also be placed outside of the
channel along the entire length of the concrete walls.

Several types of fill materials would also be required at this site. Riprap would
be required for toe revetment, channel revetment, and at the drop structures.
Gravel and geotextile fabric would also be placed for these construction items. A
boulder cluster would be installed in the middle of the reach, just downstream of
the De la Guerra Street Bridge. A reinforced concrete access road would be
constructed just downstream of the Canon Perdido Street Bridge. The site would
also have steel railing placed.

D. Unusual Conditions: (Soil, Water, Weather, Traffic). Flooding within the creek and
proposed interior drainage storm drain, seasonally variation in groundwater depths,
varying bedrock elevations, poor soil conditions, and traffic.

E. Unique Construction Techniques: Mostly in dry creek bed with possible shallow
groundwater. Drilling equipment would be necessary for the drilling of the holes for the
soldier piles.

F. Equipment/Labor Availability and Distance Traveled: All equipment and labor should be
available in the greater Los Angeles area.



Lower Mission Creek
Flood Control Cost Engineering Report

7 October 2011

6. Environmental Concerns

Construction activities would likely increase turbidity in the river. There is a potential for
construction equipment to leak or spill contaminates into the river and or damage existing
sensitive plant and wildlife.

7. Effective Dates for Labor, Equipment and Material Pricing

The labor, equipment, and material pricing were developed using the MCACES 2010 English
Unit Cost Library, 2011 Los Angeles Labor Library, and the 2009 Equipment Library (Region
VII) for the base cost estimates. The index pricing data has been prepared in August 2011
dollars.

The labor rates from the MCACES 2011 Los Angeles Labor Library were compared with current
Davis-Bacon Wage rates General Decision County Index CA20100023 (see Appendix D). The
Davis-Bacon Wage rates for Santa Barbara County were used in the estimate.

The base cost estimates have been updated with current quoted fuel prices of $3.98/gal for off-
road diesel, $4.49/gal for on-road diesel and $4.31/gal for gasoline in the Santa Barbara area.

8. Estimated Production Rates

The construction of this project would require some specialty types of crews and equipment due
to the unique construction techniques required for some aspects of this work. See Appendix E for
the Estimated Production Rates for these specialty crews.

9. Project Markups

A. Escalation: Escalation has been calculated within the Total Project Cost Summary. Price
levels have been escalated from effective price levels of the construction cost estimate for
August 2011 to the mid-point of construction for each reach (contract). The appropriate
escalation cost factors for each date for each feature account have been calculated within
the TPCS.

B. Contingency: A 15% contingency has been included in the estimate on all construction
reaches.

11. Functional Costs

Functional costs associated with this work were estimated as follows:

A. 01 Account – Lands and Damages: Costs for lands and damages were provided by the
USACE, Los Angeles District. The costs came from the Lower Mission Creek Flood
Control Project, Updated Real Estate Plan Report, which is dated September 29, 2011
and was prepared by William Brown.

B. 02 Account – Relocations: There are no costs for relocations included in this account.
The relocation costs are accounted for in the costs for the bridge replacements, which do
not fall under the scope for this estimate.

C. 30 Account - Planning, Engineering, and Design: Costs for this account were estimated at
10.0% of the construction cost. This account covers the preparation of plans, and
specifications.
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D. 31 Account - Construction Management: Costs for this account were estimated to be
6.0% of the construction cost. This account covers construction management during
construction.

E. Sunk Costs: Costs for this were provided by the Project Manager. Costs that were
included in this account on the TPCS include the total allocated costs to date
($2,744,000) and the costs for the constructed UPRR Box Culvert ($1,502,021).
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Lower Mission Creek

Work Breakdown Structure

MCACES

Source Tag Item

Waste/Loss

Factor (%)

Unit of

Measure Quantity

[09] CHANNELS - EA 1

[1B] REACH 1B - LS 1

[1B 00] Mobilization / Demobilization - LS 1

[1B 01] Demolition - LS 1

[1B 01 01] Demo Gabions - SF 264

Demo Gabions - SY 29.3

Load Material - CY 29.3

Hauling - LCY 59

Tipping Fee - TON 44

[1B 01 04] Demo Concrete Slope - SF 441

Demo Concrete - SF 441

Load Material - CY 8.2

Hauling - LCY 16.3

Tipping Fee - TON 12.3

[1B 01 05] Demo Concrete Bags - SF 1,194

Demo Concrete Bags - SF 1,194

Load Material - CY 66.3

Hauling - LCY 132.7

Tipping Fee - TON 99.5

[1B 01 06] Demo Existing Storm Drain - LF 40

Excavation - CY 122

Demo RCP - LF 40

Load Material - CY 23.6

Hauling - LCY 47

Tipping Fee - TON 21.36

[1B 01 07] Remove / Replace Light Pole - EA 1

[1B 01 07 01] Remove Light Pole - EA 1

Demo Light Pole - EA 1

Demo Light Pole Base - CY 1

Hauling - CY 2.0

Tipping Fee - TON 1.5

[1B 02] Channel Grading - LS 1

[1B 02 00] Clearing and Grubbing - ACRE 0.66

Clearing and Grubbing - ACRE 0.66

Load Material - CY 264

Hauling - LCY 264

Tipping Fee - TON 132

[1B 02 01] Excavate (Wall to Wall) - CY 6,675

Structural Excavation 3% BCY 6,875

Load Material 15% CY 7,676

Hauling 15% LCY 7,676

Tipping Fee - TON 9,011

[1B 02 02] Excavate for Riprap Placement - CY 782

Excavation 3% BCY 805

Load Material 15% CY 899

Hauling 15% LCY 899

Tipping Fee - TON 1,056

[1B 02 04] Fill - CY 62

Structural Excavation 3% BCY 63.9

Compaction - ECY 62

Water Truck for Compaction - ECY 62

[1B 03] Channel Wall - LS 1

[1B 03 01] Wall Type D-1 - LF 796

[1B 03 01 01] Soldier Piles - EA 81

Caisson Pile Drilling - VLF 3,807

Soldier Piles, Material - VLF 3,807

Concrete, Material 10% CY 486

Tipping Fee 10% CY 486

[1B 03 01 02] Timber Lagging - MBF 78.4

8" x 8" Timber Lagging - MBF 78.4

[1B 03 01 03] Concrete - CY 1,032

Concrete, Forms - SFC 11,144

Concrete, Material 10% CY 1,135

Concrete, Placing 10% CY 1,135

Concrete, Form Liner - SF 11,144

[1B 03 01 04] Reinforcing Steel - TON 77.4

Reinforcing Steel - TON 77.4

Steel Shop Handling - TON 77.4

Steel Unload and Sort - TON 77.4

[1B 03 01 05] Drainage Mat - SF 11,144

Geotextile Drainage Mat - SF 11,144

[1B 03 01 06] Weep Holes - EA 81

3" PVC Pipe - LF 162

3" Steel Grate - EA 81

[1B 03 01 07] Underdrain Pipe - LF 796

6" Perforated PVC Pipe - LF 796

Base Course 15% CY 78

Geotextile Fabric 5% SY 604

[1B 04] Fill Material - LS 1

[1B 04 01] Riprap - TON 818

[1B 04 01 01] Toe Revetment Riprap - TON 818

Riprap 15% TON 941

[1B 04 02] Gravel - TON 355

[1B 04 02 01] Toe Revetment Gravel - TON 355

Gravel 15% TON 408
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[1B 04 03] Filter Material - SY 873

[1B 04 03 01] Toe Revetment Geotextile - SY 873

Geotextile Fabric 5% SY 917

[1B 05] Boulder Cluster - EA 2

Boulder Cluster - TON 66

[1B 07] Fencing - LS 1

[1B 07 01] Safety Fence - LF 716

Railing - LF 716

[1B 09] Landscaping - LS 1

24" Box Trees - EA 1

Landscape Area - SF 1,251

Irrigation - SF 1,251

Landscape Maintenance - SF 1,251

[1B 10] Fish Ledge - LF 110

Concrete, Forms - SFC 231

Concrete, Material 10% CY 3.7

Concrete, Placing 10% CY 3.7

Reinforcing Steel - TON 0.25

[1B 11] Reinforced Gutter - LF 796

Concrete, Forms - SFC 332

Concrete, Material 10% CY 16.9

Concrete, Placing 10% CY 16.9

Reinforcing Steel - TON 1.25

[1B 12] Construct 54" RCP - LF 40

Bedding Material 15% CY 9

54" RCP - LF 40

Backfill from Stockpile - CY 109

Compaction - ECY 95

Water Truck for Compaction - ECY 95

[1B 13] Water Control / Dewatering - LS 1

[1B 13 01] Cofferdam (Sheetpile PZ-27 40' Long) - SF 5,000

Steel Sheet Piles, Material - VLF 3,333

Steel Sheet Piles, Driven - VLF 1,667

Steel Sheet Piles, Removal - EA 333

[1B 13 02] Cofferdam Enclosure End Sections - SF 255

Steel Sheet Piles, Removal - EA 17

Steel Sheet Piles, Driven - VLF 85

[1B 13 03] Wells - EA 10

Drill Well Holes - VLF 300

Well Gravel Pack, Screen and Casing - VLF 300

Dewatering Pump - DAY 213

Dwatering Pump, Additional Pumps - DAY 852

Generator - MO 7

[2A] REACH 2A - LS 1

[2A 01] Mobilization - LS 1

[2A 02] Excavation - CY 4,948

Excavation 3% BCY 5,096

Load Material 15% CY 3,521

Hauling 15% LCY 3,521

Tipping Fee - TON 6,680

[2A 03] Fill - CY 1,886

Fill 15% BCY 2,169

Compaction - CY 1,886

Water Truck for Compaction - CY 1,886

[2A 04] Rock Base - CY 451

Gravel 15% TON 778

[2A 05] Concrete - CY 1,090

Concrete, Forms - SFC 13,680

Concrete, Material 10% CY 1,199

Concrete, Placing 10% CY 1,199

[2A 06] Reinforcing Steel - TON 81.8

Reinforcing Steel, Material - TON 81.8

Reinforcing Steel, Shop Handling - TON 81.8

[2A 07] Landscaping - SF 1,600

Seeding - SY 178

Planting Trees - SF 1,600

[2A 08] Catch Basin - EA 2

[2A 08 01] Excavation - CY 13

Structural Excavation 3% BCY 13.7

Load Material 15% CY 15.3

Hauling 15% LCY 11.5

Tipping Fee - TON 18.5

[2A 08 02] Footing - CY 10

Concrete, Forms - SFC 100

Concrete, Material 10% CY 11

Concrete, Placing 10% CY 11

[2A 08 03] Catch Basin - EA 2

Catch Basin - EA 2

[2A 08 04] Backfill - CY 3.3

Backfill - EA 3.3

[2A 09] 24" RCP - LF 100

Excavation - CY 61

Load Material - CY 61

Hauling 15% CY 13

Tipping Fee - TON 18

24" RCP - LF 100
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Backfill - CY 48

Compaction - CY 48

[2A 10] Curb - LF 100

[2A 10 01] Demo Curb and Gutter - LF 100

Demo Curb and Gutter - LF 100

Load Material - CY 0.9

Hauling - LCY 2

Tipping Fee - TON 1.4

[2A 10 02] Replace Curb - LF 100

Curb and Gutter Placing - LF 100

[2A 11] AC Pavement - SF 250

[2A 11 01] Remove AC Pavement - SY 28

Demo Pavement - SY 28

Load Material - CY 9.3

Hauling - LCY 9.3

Tipping Fee - TON 6.9

[2A 11 02] Replace AC Pavement - SY 28

AC Pavement 10% SY 30.6

[2B] REACH 2B - LS 1

[2B 01] Mobilization - LS 1

[2B 02] Storm Water Pollution Prevention Plan - LS 1

Storm Water Pollution Prevention Plan - LS 1

[2B 03] Water Pollution Control - LS 1

Water Pollution Control - LS 1

[2B 04] Construction Area Signs - LS 1

Signs - EA 15

[2B 05] Traffic Control - LS 1

Traffic Control - LS 1

[2B 06] Shoring of Excavation - SF 10,000

Shoring of Excavation - SF 10,000

[2B 07] Clearing and Grubbing - ACRE 1

Clearing and Grubbing - ACRE 1

Hauling - CY 400

Tipping Fee - TON 200

[2B 08] Additional Subgrade Excavation - CY 100

Structural Excavation 3% CY 103

[2B 09] Structural Removals Per Plan - LS 1

Structural Removals Per Plan - LS 1

[2B 10] Unclassified Excavation - CY 14,800

Structural Excavation 3% CY 15,244

Hauling 15% CY 17,020

[2B 11] Structural Concrete - CY 2,073

Concrete, Forms - SFC 20,000

Concrete, Material 10% CY 2,280

Concrete, Placing 10% CY 2,280

[2B 12] Structural Steel - LBS 357,954

Steel Material and Fabrication - LBS 357,954

[2B 13] 12" PVC Storm Drain SDR 35 - LF 77

12" PVC Pipe - LF 77

Excavate and Load - CY 26

Hauling 15% LCY 30

Tipping Fee - TON 35

[2B 14] 15" PVC Storm Drain SDR 35 - LF 102

15" PVC Pipe - LF 102

Excavate and Load - CY 34

Hauling 15% LCY 39

Tipping Fee - TON 46

[2B 15] 18" RCP Storm Drain (D-load Per Plan) - LF 50

18" PVC Pipe - LF 50

Excavate and Load - CY 17

Hauling 15% LCY 19

Tipping Fee - TON 22.5

[2B 16] 12" PVC Elbows SDR 35 - EA 3

12" PVC Elbows - EA 3

[2B 17] 15" PVC Elbows SDR 35 - EA 2

15" PVC Elbows - EA 2

[2B 18] Install Pipe Hangers - EA 24

Pipe Hangers - EA 24

[2B 19] Remove and Replace Water Main - LS 1

Remove and Replace Water Main - LS 1

[2B 20] Manhole per SPPWC std. 321-1 - EA 2

Excavate - CY 5

Concrete Footing 10% CY 2.3

Manhole - EA 2

Manhole Frame and Cover - EA 2

Backfill - CY 1.3

Hauling 15% LCY 3.8

Tipping Fee - TON 5.1

[2B 21] Manhole per SPPWC std. 323-1 - EA 1

Excavate - CY 2.4

Concrete Footing 10% CY 1.2

Manhole - EA 1

Manhole Frame and Cover - EA 1

Backfill - CY 0.6

Hauling 15% LCY 1.8

Tipping Fee - TON 2.4
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[2B 22] Monolithic Connection per SPPWC std. 308-1 - EA 1

Monolithic Connection - EA 1

[2B 23] Concrete Collar - EA 3

Concrete, Forms - SFC 105

Concrete, Material 10% CY 4.95

Concrete, Placing 10% CY 4.95

[2B 24] Concrete Slurry - CY 2

Slurry 10% CF 68.3

[2B 25] Flap Gate Inlet Per Detail - EA 2

Flap Gate - EA 2

[2B 26] Install Bulkhead - EA 1

Install Bulkhead - EA 1

[2B 27] Construct Debris Rack - EA 1

Construct Debris Rack - LS 1

[2B 28] Subdrain System - LF 548

Subdrain System - LF 548

[2B 29] Remove and Replace Curb and Gutter - LF 512

Demo Curb and Gutter - LF 512

Load Material - CY 9.5

Hauling - CY 9.5

Tipping Fee - TON 7.1

Place Curb and Gutter - LF 512

[2B 30] Remove and Replace PCC Pavement and Agg. Base - SF 17,408

Demo Pavement - SF 17,408

Pavement Excavation - CY 322

Load Material - CY 645

Hauling - CY 645

Tipping Fee - TON 484

Aggregate Base Course 15% SF 20,019

Paving 10% SF 19,149

[2B 31] Remove and Replace AC Pavement and Agg. Base - SF 4,550

Demo Pavement - SF 4,550

Pavement Excavation - CY 84

Load Material - CY 169

Hauling - CY 169

Tipping Fee - TON 126

Aggregate Base Course 15% SF 5,233

Asphalt Paving 10% SY 556

[2B 32] Striping - LS 1

Pavement Markings - LF 6,000

[2B 33] Install Chain Linke Fence - LF 363

Chain Link Fence - LF 363

[2B 34] Landscape Irrigation - LS 1

Landscape Irrigation - LS 1

[03] REACH 3 - LS 1

[03 00] Mobilization / Demobilization - LS 1

[03 01] Demolition - LS 1

[03 01 02] Demo Riprap - SY 370

Demo Concrete - SF 370

Load Material - CY 185

Hauling - LCY 370

Tipping Fee - TON 278

[03 01 03] Demo Grouted Rock - SY 152

Demo Concrete - SF 152

Load Material - CY 76

Hauling - LCY 152

Tipping Fee - TON 114

[03 01 04] Demo Concrete Slope - SF 2,836

Demo Concrete - SF 2,836

Load Material - CY 53

Hauling - LCY 105.0

Tipping Fee - TON 78.8

[03 02] Channel Grading - LS 1

[03 02 00] Clearing and Grubbing - ACRE 0.33

Clearing and Grubbing - ACRE 0.33

Load Material - CY 132

Hauling - LCY 132

Tipping Fee - TON 66

[03 02 01] Excavate (Wall to Wall) - CY 6,080

Structural Excavation 3% BCY 6,262

Load Material 15% CY 6,992

Hauling 15% LCY 6,992

Tipping Fee - TON 8,208

[03 02 02] Excavate for Riprap Placement - CY 2,086

Structural Excavation 3% BCY 2,149

Load Material 15% CY 2,399

Hauling 15% LCY 2,399

Tipping Fee - TON 3,129

[03 02 03] Extra Excavation - CY 2,010

Structural Excavation 3% BCY 2,070

Load Material 15% CY 2,312

Hauling 15% LCY 2,312

Tipping Fee - TON 2,714

[03 02 04] Fill - CY 57

Structural Excavation 3% BCY 58.7

Compaction - ECY 57
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Water Truck for Compaction - ECY 57

[03 03] Channel Wall - LS 1

[03 03 01] Wall Type A-1 - LF 114

[03 03 01 01] Soldier Piles - EA 24

Caisson Pile Drilling - VLF 1,272

Soldier Piles, Material - VLF 1,272

Concrete, Material 10% CY 144

Tipping Fee 10% CY 144

[03 03 01 02] Timber Lagging - MBF 16.0

8" x 8" Timber Lagging - MBF 16.0

[03 03 01 03] Concrete - CY 211

Concrete, Forms - SFC 2,280

Concrete, Material 10% CY 232

Concrete, Placing 10% CY 232

[03 03 01 04] Reinforcing Steel - TON 15.8

Reinforcing Steel - TON 15.8

Steel Shop Handling - TON 15.8

Steel Unload and Sort - TON 15.8

[03 03 01 05] Drainage Mat - SF 2,280

Geotextile Drainage Mat - SF 2,280

[03 03 01 06] Weep Holes - EA 23

3" PVC Pipe - LF 46

3" Steel Grate - EA 23

[03 03 01 07] Underdrain Pipe - LF 114

6" Perforated PVC Pipe - LF 114

Base Course 15% CY 11.2

Geotextile Fabric 5% SY 86

[03 03 02] Wall Type D-1 - LF 165

[03 03 02 01] Soldier Piles - EA 17

Caisson Pile Drilling - VLF 799

Soldier Piles, Material - VLF 799

Concrete, Material 10% CY 102

Tipping Fee 10% CY 102

[03 03 02 02] Timber Lagging - MBF 16.2

8" x 8" Timber Lagging - MBF 16.2

[03 03 02 03] Concrete - CY 214

Concrete, Forms - SFC 2,310

Concrete, Material 10% CY 235

Concrete, Placing 10% CY 235

Concrete Formliner - CY 2,310

[03 03 02 04] Reinforcing Steel - TON 16.0

Reinforcing Steel - TON 16.0

Steel Shop Handling - TON 16.0

Steel Unload and Sort - TON 16.0

[03 03 02 05] Drainage Mat - SF 2,310

Geotextile Drainage Mat - SF 2,310

[03 03 02 06] Weep Holes - EA 16

3" PVC Pipe - LF 32

3" Steel Grate - EA 16

[03 03 02 07] Underdrain Pipe - LF 165

6" Perforated PVC Pipe - LF 165

Base Course 15% CY 16

Geotextile Fabric 5% SY 125

[03 04] Fill Material - LS 1

[03 04 01] Riprap - TON 2,012

[03 04 01 02] Channel Revetment Riprap - TON 1,561

Riprap 15% TON 1,795

[03 04 01 03] Drop Structures Riprap - TON 451

Riprap 15% TON 519

[03 04 02] Gravel - TON 596

[03 04 02 01] Toe Revetment Gravel - TON -

Gravel 15% TON -

[03 04 02 02] Channel Revetment Gravel - TON 520

Gravel 15% TON 598

[03 04 02 03] Drop Revetment Gravel - TON 76

Gravel 15% TON 87

[03 04 03] Filter Material - SY 2,381

[03 04 03 01] Toe Revetment Geotextile - SY -

Geotextile Fabric 5% SY -

[03 04 03 01] Channel Revetment Geotextile - SY 2,081

Geotextile Fabric 5% SY 2,185

[03 04 03 01] Drop Revetment Geotextile - SY 299

Geotextile Fabric 5% SY 314

[03 04 04] Native Soil - CY 347

[03 04 04 01] Channel Revetment Native Soil - CY 347

Native Soil 15% CY 399

[03 06] Access Ramps - CY 36

Concrete, Forms - SFC 360

Concrete, Material 10% CY 40

Concrete, Placing 10% CY 40

Reinforcing Steel - TON 2.7

Concrete, Broom Finish - SY 216

[03 07] Fencing - LS 1

[03 07 01] Safety Fence - LF 405

Railing - LF 405
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[03 08] Reinforced Gutter - LF 279

Concrete, Forms - SFC 116

Concrete, Material 10% CY 5.9

Concrete, Placing 10% CY 5.9

Reinforcing Steel - TON 0.4

[03 09] Landscaping - LS 1

5 Gallon Trees - EA 1

Tree Cuttings - EA 20

Landscape Area - SF 7,665

Landscape Maintenance - SF 7,665

Irrigation - SF 7,665

[03 10] Diversion and Control of Water - LS 1

36" HDPE - LF 360

Dewatering Line Maintenance - MO 6.5

[04] REACH 4 - LS 1

[04 00] Mobilization / Demobilization - LS 1

[04 01] Demolition - LS 1

[04 01 02] Demo Riprap - SY 14

Demo Concrete - SY 14

Load Material - CY 7

Hauling - LCY 14

Tipping Fee - TON 10.5

[04 01 04] Demo Concrete Slope - SF 5,344

Demo Concrete - SF 5,344

Load Material - CY 99

Hauling - LCY 198

Tipping Fee - TON 148

[04 02] Channel Grading - LS 1

[04 02 00] Clearing and Grubbing - ACRE 0.42

Clearing and Grubbing - ACRE 0.42

Load Material - CY 168

Hauling - LCY 168

Tipping Fee - TON 84

[04 02 01] Excavate (Wall to Wall) - CY 6,659

Structural Excavation 3% BCY 6,859

Load Material 15% CY 7,658

Hauling 15% LCY 7,658

Tipping Fee - TON 8,990

[04 02 02] Excavate for Riprap Placement - CY 2,016

Structural Excavation 3% BCY 2,076

Load Material 15% CY 2,318

Hauling 15% LCY 2,318

Tipping Fee - TON 3,024

[04 02 03] Extra Excavation - CY 2,448

Structural Excavation 3% BCY 2,521

Load Material 15% CY 2,815

Hauling 15% LCY 2,815

Tipping Fee - TON 3,305

[04 02 04] Fill - CY 14

Fill 15% BCY 16.1

Compaction - ECY 14.0

Water Truck for Compaction - ECY 14.0

[04 03] Channel Wall - LS 1

[04 03 01] Wall Type A-1 - LF 40

[04 03 01 01] Soldier Piles - EA 9

Caisson Pile Drilling - VLF 477

Soldier Piles, Material - VLF 477

Concrete, Material 10% CY 54

Tipping Fee 10% CY 54

[04 03 01 02] Timber Lagging - MBF 5.6

8" x 8" Timber Lagging - MBF 5.6

[04 03 01 03] Concrete - CY 74

Concrete, Forms - SFC 800

Concrete, Material 10% CY 81

Concrete, Placing 10% CY 81

Concrete, Formliner - SF 800

[04 03 01 04] Reinforcing Steel - TON 5.6

Reinforcing Steel - TON 5.6

Steel Shop Handling - TON 5.6

Steel Unload and Sort - TON 5.6

[04 03 01 05] Drainage Mat - SF 800

Geotextile Drainage Mat - SF 800

[04 03 01 06] Weep Holes - EA 8

3" PVC Pipe - LF 16

3" Steel Grate - EA 8

[04 03 01 07] Underdrain Pipe - LF 40

6" Perforated PVC Pipe - LF 40

Base Course 15% CY 3.9

Geotextile Fabric 5% SY 30

[04 03 02] Wall Type B-1 - LF 136

[04 03 02 01] Soldier Piles - EA 24

Caisson Pile Drilling - VLF 1,224

Soldier Piles, Material - VLF 1,224

Concrete, Material 10% CY 144

Tipping Fee 10% CY 144
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[04 03 02 02] Timber Lagging - MBF 17.3

8" x 8" Timber Lagging - MBF 17.3

[04 03 02 03] Concrete - CY 227

Concrete, Forms - SFC 2,448

Concrete, Material 10% CY 249

Concrete, Placing 10% CY 249

Concrete, Formliners - SF 1,760

[04 03 02 04] Reinforcing Steel - TON 17.0

Reinforcing Steel - TON 17.0

Steel Shop Handling - TON 17.0

Steel Unload and Sort - TON 17.0

[04 03 02 05] Drainage Mat - SF 2,448

Geotextile Drainage Mat - SF 2,448

[04 03 02 06] Weep Holes - EA 23

3" PVC Pipe - LF 46

3" Steel Grate - EA 23

[04 03 02 07] Underdrain Pipe - LF 136

6" Perforated PVC Pipe - LF 136

Base Course 15% CY 13

Geotextile Fabric 5% SY 103

[04 03 03] Wall Type B-2 - LF 104

[04 03 03 01] Soldier Piles - EA 18

Caisson Pile Drilling - VLF 1,062

Soldier Piles, Material - VLF 1,062

Concrete, Material 10% CY 137

Tipping Fee 10% CY 137

[04 03 03 02] Timber Lagging - MBF 13.2

8" x 8" Timber Lagging - MBF 13.2

[04 03 03 03] Concrete - CY 173

Concrete, Forms - SFC 1,872

Concrete, Material 10% CY 191

Concrete, Placing 10% CY 191

Concrete, Formliners - SF 1,342

[04 03 03 04] Reinforcing Steel - TON 13.0

Reinforcing Steel - TON 13.0

Steel Shop Handling - TON 13.0

Steel Unload and Sort - TON 13.0

[04 03 03 05] Drainage Mat - SF 1,872

Geotextile Drainage Mat - SF 1,872

[04 03 03 06] Weep Holes - EA 17

3" PVC Pipe - LF 34

3" Steel Grate - EA 17

[04 03 03 07] Underdrain Pipe - LF 104

6" Perforated PVC Pipe - LF 104

Base Course 15% CY 10

Geotextile Fabric 5% SY 79

[04 03 04] Wall Type C-1 - LF 58

[04 03 04 01] Soldier Piles - EA 8

Caisson Pile Drilling - VLF 392

Soldier Piles, Material - VLF 392

Concrete, Material 10% CY 48

Tipping Fee 10% CY 48

[04 03 04 02] Timber Lagging - MBF 6.6

8" x 8" Timber Lagging - MBF 6.6

[04 03 04 03] Concrete - CY 86

Concrete, Forms - SFC 928

Concrete, Material 10% CY 95

Concrete, Placing 10% CY 95

Concrete, Formliners - SF 667

[04 03 04 04] Reinforcing Steel - TON 6.4

Reinforcing Steel - TON 6.4

Steel Shop Handling - TON 6.4

Steel Unload and Sort - TON 6.4

[04 03 04 05] Drainage Mat - SF 928

Geotextile Drainage Mat - SF 928

[04 03 04 06] Weep Holes - EA 7

3" PVC Pipe - LF 14

3" Steel Grate - EA 7

[04 03 04 07] Underdrain Pipe - LF 58

6" Perforated PVC Pipe - LF 58

Base Course 15% CY 5.7

Geotextile Fabric 5% SY 44

[04 03 05] Wall Type D-1 - LF 592

[04 03 05 01] Soldier Piles - EA 60

Caisson Pile Drilling - VLF 2,820

Soldier Piles, Material - VLF 2,820

Concrete, Material 10% CY 360

Tipping Fee 10% CY 360

[04 03 05 02] Timber Lagging - MBF 58.0

8" x 8" Timber Lagging - MBF 58.0

[04 03 05 03] Concrete - CY 767

Concrete, Forms - SFC 8,288

Concrete, Material 10% CY 844

Concrete, Placing 10% CY 844

Concrete, Formliners - SF 5,948
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[04 03 05 04] Reinforcing Steel - TON 57.5

Reinforcing Steel - TON 57.5

Steel Shop Handling - TON 57.5

Steel Unload and Sort - TON 57.5

[04 03 05 05] Drainage Mat - SF 8,288

Geotextile Drainage Mat - SF 8,288

[04 03 05 06] Weep Holes - EA 59

3" PVC Pipe - LF 118

3" Steel Grate - EA 59

[04 03 05 07] Underdrain Pipe - LF 592

6" Perforated PVC Pipe - LF 592

Base Course 15% CY 58

Geotextile Fabric 5% SY 449

[04 04] Fill Material - LS 1

[04 04 01] Riprap - TON 1,950

[04 04 01 02] Channel Revetment Riprap - TON 1,499

Riprap 15% TON 1,723

[04 04 01 03] Drop Structures Riprap - TON 451

Riprap 15% TON 519

[04 04 02] Gravel - TON 575

[04 04 02 02] Channel Revetment Gravel - TON 500

Gravel 15% TON 574

[04 04 02 03] Drop Revetment Gravel - TON 76

Gravel 15% TON 87

[04 04 03] Filter Material - SY 255

[04 04 03 01] Channel Revetment Geotextile - SY 1,998

Geotextile Fabric 5% SY 2,098

[04 04 03 01] Drop Revetment Geotextile - SY 299

Geotextile Fabric 5% SY 314

[04 04 04] Native Soil - CY 333

[04 04 04 01] Channel Revetment Native Soil - CY 333

Native Soil 15% CY 383

[04 05] Boulder Cluster - EA 1

Boulder Cluster - LF 100

[04 07] Fencing - LS 1

[04 07 01] Safety Fence - LF 986

Railing - LF 986

[04 08] PCC Gutter - LF 930

Concrete, Forms - SFC 388

Concrete, Material 10% CY 19.7

Concrete, Placing 10% CY 19.7

[04 08] Reinforced Gutter - LF 930

Concrete, Forms - SFC 388

Concrete, Material 10% CY 19.7

Concrete, Placing 10% CY 19.7

Reinforcing Steel - TON 1.48

[04 09] Landscaping - LS 1

5 Gallon Trees - EA 5

Tree Cuttings - EA 8

Landscape Area - SF 12,479

Landscape Maintenance - SF 12,479

Irrigation - SF 12,479

[04 10] Diversion and Control of Water - LS 1

36" HDPE - LF 530

Dewatering Line Maintenance - MO 7

[05] REACH 5 - LS 1

[05 00] Mobilization / Demobilization - LS 1

[05 01] Demolition - LS 1

[05 01 02] Demo Grouted Rock - SY 191

Demo Grouted Rock - SF 191

Load Material - CY 96

Hauling - LCY 191

Tipping Fee - TON 144

[05 01 04] Demo Concrete Slope - SF 1,905

Demo Concrete - SF 1,905

Load Material - CY 35

Hauling - LCY 70.6

Tipping Fee - TON 52.9

[05 01 05] Demo Concrete Bags - SF 1,690

Demo Concrete - SF 1,690

Load Material - CY 94

Hauling - LCY 187.8

Tipping Fee - TON 140.8

[05 02] Channel Grading - LS 1

[05 02 00] Clearing and Grubbing - ACRE 0.39

Clearing and Grubbing - ACRE 0.39

Load Material - CY 156

Hauling - LCY 156

Tipping Fee - TON 78

[05 02 01] Excavate (Wall to Wall) - CY 6,319

Structural Excavation 3% BCY 6,509

Load Material 15% CY 7,267

Hauling 15% LCY 7,267

Tipping Fee - TON 8,531

[05 02 02] Excavate for Riprap Placement - CY 2,901

Structural Excavation 3% BCY 2,988
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Load Material 15% CY 3,336

Hauling 15% LCY 3,336

Tipping Fee - TON 3,916

[05 02 03] Extra Excavation - CY 2,764

Structural Excavation 3% BCY 2,847

Load Material 15% CY 3,179

Hauling 15% LCY 3,179

Tipping Fee - TON 3,731

[05 02 04] Fill - CY 21

Fill 15% BCY 24.2

Compaction - ECY 21.0

Water Truck for Compaction - ECY 21.0

[05 03] Channel Wall - LS 1

[05 03 01] Wall Type B-2 - LF 668

[05 03 01 01] Soldier Piles - EA 112

Caisson Pile Drilling - VLF 6,608

Soldier Piles, Material - VLF 6,608

Concrete, Material 10% CY 851

Tipping Fee 10% CY 851

[05 03 01 02] Timber Lagging - MBF 84.5

8" x 8" Timber Lagging - MBF 84.5

[05 03 01 03] Concrete - CY 1,113

Concrete, Forms - SFC 12,024

Concrete, Material 10% CY 1,224

Concrete, Placing 10% CY 1,224

Formliner - SF 9,099

[05 03 01 04] Reinforcing Steel - TON 83.5

Reinforcing Steel - TON 83.5

Steel Shop Handling - TON 83.5

Steel Unload and Sort - TON 83.5

[05 03 01 05] Drainage Mat - SF 12,024

Geotextile Drainage Mat - SF 12,024

[05 03 01 06] Weep Holes - EA 111

3" PVC Pipe - LF 222

3" Steel Grate - EA 111

[05 03 01 07] Underdrain Pipe - LF 668

6" Perforated PVC Pipe - LF 668

Base Course 15% CY 65

Geotextile Fabric 5% SY 507

[05 03 02] Wall Type C-2 - LF 76

[05 03 02 01] Soldier Piles - EA 11

Caisson Pile Drilling - VLF 627

Soldier Piles, Material - VLF 627

Concrete, Material 10% CY 84

Tipping Fee 10% CY 84

[05 03 02 02] Timber Lagging - MBF 8.6

8" x 8" Timber Lagging - MBF 8.6

[05 03 02 03] Concrete - CY 113

Concrete, Forms - SFC 1,216

Concrete, Material 10% CY 124

Concrete, Placing 10% CY 124

Formliner - SF 924

[05 03 02 04] Reinforcing Steel - TON 8.4

Reinforcing Steel - TON 8.4

Steel Shop Handling - TON 8.4

Steel Unload and Sort - TON 8.4

[05 03 02 05] Drainage Mat - SF 1,216

Geotextile Drainage Mat - SF 1,216

[05 03 02 06] Weep Holes - EA 10

3" PVC Pipe - LF 20

3" Steel Grate - EA 10

[05 03 02 07] Underdrain Pipe - LF 76

6" Perforated PVC Pipe - LF 76

Base Course 15% CY 7.4

Geotextile Fabric 5% SY 58

[05 03 03] Wall Type D-1 - LF 348

[05 03 03 01] Soldier Piles - EA 36

Caisson Pile Drilling - VLF 1,980

Soldier Piles, Material - VLF 1,980

Concrete, Material 10% CY 274

Tipping Fee 10% CY 274

[05 03 03 02] Timber Lagging - MBF 34.3

8" x 8" Timber Lagging - MBF 34.3

[05 03 03 03] Concrete - CY 451

Concrete, Forms - SFC 4,872

Concrete, Material 10% CY 496

Concrete, Placing 10% CY 496

Formliner - SF 3,687

[05 03 03 04] Reinforcing Steel - TON 33.8

Reinforcing Steel - TON 33.8

Steel Shop Handling - TON 33.8

Steel Unload and Sort - TON 33.8

[05 03 03 05] Drainage Mat - SF 4,872

Geotextile Drainage Mat - SF 4,872

[05 03 03 06] Weep Holes - EA 35

3" PVC Pipe - LF 70
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3" Steel Grate - EA 35

[05 03 03 07] Underdrain Pipe - LF 348

6" Perforated PVC Pipe - LF 348

Base Course 15% CY 34

Geotextile Fabric 5% SY 264

[05 04] Fill Material - LS 1

[05 04 01] Riprap - CY 2,746

[05 04 01 02] Channel Revetment Riprap - CY 2,295

Riprap 15% LCY 2,639

[05 04 01 03] Drop Structures Riprap - CY 451

Riprap 15% LCY 519

[05 04 02] Gravel - CY 841

[05 04 02 02] Channel Revetment Gravel - CY 765

Gravel 15% LCY 880

[05 04 02 03] Drop Revetment Gravel - CY 76

Gravel 15% LCY 87

[05 04 03] Filter Material - SY 3,359

[05 04 03 01] Channel Revetment Geotextile - SY 3,059

Geotextile Fabric 5% SY 3,212

[05 04 03 01] Drop Revetment Geotextile - SY 299

Geotextile Fabric 5% SY 314

[05 04 04] Native Soil - CY 510

[05 04 04 01] Channel Revetment Native Soil - CY 510

Native Soil 15% CY 587

Compaction - ECY 510

Grading - BCY 510

Water Truck for Compaction - ECY 510

[05 05] Boulder Cluster - EA 2

Boulder Cluster - TON 66

[05 07] Fencing - LS 1

[05 07 01] Safety Fence - LF 1,080

Railing - LF 1,080

[05 08] PCC Gutter - LF 1,092

Concrete, Forms - SFC 455

Concrete, Material 10% CY 23.2

Concrete, Placing 10% CY 23.2

[05 08] Reinforced Gutter - LF 1,092

Concrete, Forms - SFC 455

Concrete, Material 10% CY 23.2

Concrete, Placing 10% CY 23.2

Reinforcing Steel - TON 1.74

[05 09] Landscaping - LS 1

5 Gallon Trees - EA 3

Tree Cuttings - EA 24

Landscape Area - SF 10,102

Landscape Maintenance - SF 10,102

Irrigation - SF 10,102

[05 10] Diversion and Control of Water - LS 1

36" HDPE - LF 545

Dewatering Line Maintenance - MO 8

[06] REACH 6 - LS 1

[06 00] Mobilization / Demobilization - LS 1

[06 01] Demolition - LS 1

[06 01 01] Demo Gabions - SY 149

Demo Grouted Rock - SF 149

Load Material - CY 75

Hauling - LCY 149

Tipping Fee - TON 112

[06 01 02] Demo Riprap - SY 64

Demo Riprap - SF 64

Load Material - CY 32

Hauling - LCY 64

Tipping Fee - TON 96

[06 01 03] Demo Grouted Rock - SY 333

Demo Grouted Rock - SY 333

Load Material - CY 167

Hauling - LCY 333

Tipping Fee - TON 250

[06 01 05] Demo Concrete Bags - SF 172

Demo Concrete - SF 172

Load Material - CY 86

Hauling - LCY 172.0

Tipping Fee - TON 129.0

[06 02] Channel Grading - LS 1

[06 02 00] Clearing and Grubbing - ACRE 0.38

Clearing and Grubbing - ACRE 0.38

Load Material - CY 152

Hauling - LCY 152

Tipping Fee - TON 76

[06 02 01] Excavate (Wall to Wall) - CY 3,730

Structural Excavation 3% BCY 3,842

Load Material 15% CY 4,290

Hauling 15% LCY 4,290

Tipping Fee - TON 5,036

[06 02 02] Excavate for Riprap Placement - CY 4,849

Structural Excavation 3% BCY 4,994
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Load Material 15% CY 5,576

Hauling 15% LCY 5,576

Tipping Fee - TON 6,546

[06 02 03] Extra Excavation - CY 1,754

Structural Excavation 3% BCY 1,807

Load Material 15% CY 2,017

Hauling 15% LCY 2,017

Tipping Fee - TON 2,368

[06 02 04] Fill - CY 93

Fill 15% BCY 107.0

Compaction - ECY 93.0

Water Truck for Compaction - ECY 93.0

[06 03] Channel Wall - LS 1

[06 03 01] Wall Type A-2 - LF 124

[06 03 01 01] Soldier Piles - EA 26

Caisson Pile Drilling - VLF 1,586

Soldier Piles, Material - VLF 1,586

Concrete, Material 10% CY 198

Tipping Fee 10% CY 198

[06 03 01 02] Timber Lagging - MBF 17.4

8" x 8" Timber Lagging - MBF 17.4

[06 03 01 03] Concrete - CY 230

Concrete, Forms - SFC 2,480

Concrete, Material 10% CY 253

Concrete, Placing 10% CY 253

Formliner - SF 1,962

[06 03 01 04] Reinforcing Steel - TON 17.2

Reinforcing Steel - TON 17.2

Steel Shop Handling - TON 17.2

Steel Unload and Sort - TON 17.2

[06 03 01 05] Drainage Mat - SF 2,480

Geotextile Drainage Mat - SF 2,480

[06 03 01 06] Weep Holes - EA 25

3" PVC Pipe - LF 50

3" Steel Grate - EA 25

[06 03 01 07] Underdrain Pipe - LF 124

6" Perforated PVC Pipe - LF 124

Base Course 15% CY 12

Geotextile Fabric 5% SY 94

[05 03 02] Wall Type B-2 - LF 276

[05 03 02 01] Soldier Piles - EA 47

Caisson Pile Drilling - VLF 2,773

Soldier Piles, Material - VLF 2,773

Concrete, Material 10% CY 357

Tipping Fee 10% CY 357

[05 03 02 02] Timber Lagging - MBF 34.9

8" x 8" Timber Lagging - MBF 34.9

[05 03 02 03] Concrete - CY 460

Concrete, Forms - SFC 4,968

Concrete, Material 10% CY 506

Concrete, Placing 10% CY 506

Formliner - SF 3,925

[05 03 02 04] Reinforcing Steel - TON 34.5

Reinforcing Steel - TON 34.5

Steel Shop Handling - TON 34.5

Steel Unload and Sort - TON 34.5

[05 03 02 05] Drainage Mat - SF 4,968

Geotextile Drainage Mat - SF 4,968

[05 03 02 06] Weep Holes - EA 46

3" PVC Pipe - LF 92

3" Steel Grate - EA 46

[05 03 02 07] Underdrain Pipe - LF 276

6" Perforated PVC Pipe - LF 276

Base Course 15% CY 27

Geotextile Fabric 5% SY 209

[06 03 03] Wall Type C-2 - LF 80

[06 03 03 01] Soldier Piles - EA 11

Caisson Pile Drilling - VLF 627

Soldier Piles, Material - VLF 627

Concrete, Material 10% CY 84

Tipping Fee 10% CY 84

[06 03 03 02] Timber Lagging - MBF 9.0

8" x 8" Timber Lagging - MBF 9.0

[06 03 03 03] Concrete - CY 119

Concrete, Forms - SFC 1,280

Concrete, Material 10% CY 130

Concrete, Placing 10% CY 130

Formliner - SF 1,015

[06 03 03 04] Reinforcing Steel - TON 8.9

Reinforcing Steel - TON 8.9

Steel Shop Handling - TON 8.9

Steel Unload and Sort - TON 8.9

[06 03 03 05] Drainage Mat - SF 1,280

Geotextile Drainage Mat - SF 1,280

[06 03 03 06] Weep Holes - EA 10

3" PVC Pipe - LF 20



Lower Mission Creek

Work Breakdown Structure

MCACES

Source Tag Item

Waste/Loss

Factor (%)

Unit of

Measure Quantity

3" Steel Grate - EA 10

[06 03 03 07] Underdrain Pipe - LF 80

6" Perforated PVC Pipe - LF 80

Base Course 15% CY 8

Geotextile Fabric 5% SY 61

[06 03 04] Wall Type D-2 - LF 184

[06 03 04 01] Soldier Piles - EA 19

Caisson Pile Drilling - VLF 1,045

Soldier Piles, Material - VLF 1,045

Concrete, Material 10% CY 144

Tipping Fee 10% CY 144

[06 03 04 02] Timber Lagging - MBF 18

8" x 8" Timber Lagging - MBF 18

[06 03 04 03] Concrete - CY 239

Concrete, Forms - SFC 2,576

Concrete, Material 10% CY 262

Concrete, Placing 10% CY 262

Formliner - SF 2,039

[06 03 04 04] Reinforcing Steel - TON 17.9

Reinforcing Steel - TON 17.9

Steel Shop Handling - TON 17.9

Steel Unload and Sort - TON 17.9

[06 03 04 05] Drainage Mat - SF 2,576

Geotextile Drainage Mat - SF 2,576

[06 03 04 06] Weep Holes - EA 18

3" PVC Pipe - LF 36

3" Steel Grate - EA 18

[06 03 04 07] Underdrain Pipe - LF 184

6" Perforated PVC Pipe - LF 184

Base Course 15% CY 18

Geotextile Fabric 5% SY 140

[06 04] Fill Material - LS 1

[06 04 01] Riprap - CY 4,499

[06 04 01 02] Channel Revetment Riprap - CY 4,048

Riprap 15% LCY 4,655

[06 04 01 03] Drop Structures Riprap - CY 451

Riprap 15% LCY 519

[06 04 02] Gravel - CY 1,425

[06 04 02 02] Channel Revetment Gravel - CY 1,349

Gravel 15% LCY 1,551

[06 04 02 03] Drop Revetment Gravel - CY 76

Gravel 15% LCY 87

[06 04 03] Filter Material - SY 5,696

[06 04 03 01] Channel Revetment Geotextile - SY 5,397

Geotextile Fabric 5% SY 5,667

[06 04 03 01] Drop Revetment Geotextile - SY 299

Geotextile Fabric 5% SY 314

[06 04 04] Native Soil - CY 899

[06 04 04 01] Channel Revetment Native Soil - CY 899

Native Soil 15% CY 1,034

Compaction - ECY 899

Grading - BCY 899

Water Truck for Compaction - ECY 899

[06 04 04 02] Channel Revetment Native Soil - CY 899

Fill from Stockpile 15% CY 1,034

Compaction - CY 899

Grading - CY 899

[06 05] Boulder Cluster - EA 1

Boulder Cluster - TON 33

[06 06] Access Ramps - CY 29

Concrete, Forms - SFC 290

Concrete, Material 10% CY 32

Concrete, Placing 10% CY 32

Reinforcing Steel - TON 2.2

Concrete Broom Finish - SY 174.0

[06 07] Fencing - LS 1

[06 07 01] Safety Fence - LF 653

Railing - LF 653

[06 07 02] Access Fence - LF 226

Chain Link Fence - LF 226

[06 07 03] Access Gate - EA 1

Access Gate - EA 1

[06 08] PCC Gutter - LF 664

Concrete, Forms - SFC 277

Concrete, Material 10% CY 14.1

Concrete, Placing 10% CY 14.1

[06 08] Reinforced Gutter - LF 664

Concrete, Forms - SFC 277

Concrete, Material 10% CY 14.1

Concrete, Placing 10% CY 14.1

Reinforcing Steel - TON 1.06

[06 09] Landscaping - LS 1

24" Box Trees - EA 1

5 Gallon Trees - EA 6

Tree Cuttings - EA 4

Landscape Area - SF 12,073



Lower Mission Creek

Work Breakdown Structure

MCACES

Source Tag Item

Waste/Loss

Factor (%)

Unit of

Measure Quantity

Landscape Maintenance - SF 12,073

Irrigation - SF 12,073

[06 10] Diversion and Control of Water - LS 1

36" HDPE - LF 535

Dewatering Line Maintenance - MO 7

[07] REACH 7 - LS 1

[07 00] Mobilization / Demobilization - LS 1

[07 01] Demolition - LS 1

[07 01 02] Demo Riprap - SY 226

Demo Riprap - SY 226

Load Material - CY 113

Hauling - LCY 226

Tipping Fee - TON 170

[07 01 05] Demo Concrete Bags - SF 3,166

Demo Concrete - SF 3,166

Load Material - CY 176

Hauling - LCY 352

Tipping Fee - TON 264

[07 02] Channel Grading - LS 1

[07 02 00] Clearing and Grubbing - ACRE 0.60

Clearing and Grubbing - ACRE 0.60

Load Material - CY 240

Hauling - LCY 240

Tipping Fee - TON 120

[07 02 01] Excavate (Wall to Wall) - CY 6,033

Structural Excavation 3% BCY 6,214

Load Material 15% CY 6,938

Hauling 15% LCY 6,938

Tipping Fee - TON 8,145

[07 02 02] Excavate for Riprap Placement - CY 4,970

Structural Excavation 3% BCY 5,119

Load Material 15% CY 5,716

Hauling 15% LCY 5,716

Tipping Fee - TON 6,710

[07 02 03] Extra Excavation - CY 3,918

Structural Excavation 3% BCY 4,036

Load Material 15% CY 4,506

Hauling 15% LCY 4,506

Tipping Fee - TON 5,289

[07 02 04] Fill - CY 303

Structural Excavation 3% BCY 312

Compaction - ECY 303

Water Truck for Compaction - ECY 303

[07 03] Channel Wall - LS 1

[07 03 01] Wall Type A-2 - LF 32

[07 03 01 01] Soldier Piles - EA 7

Caisson Pile Drilling - VLF 427

Soldier Piles, Material - VLF 427

Concrete, Material 10% CY 53

Tipping Fee 10% CY 53

[07 03 01 02] Timber Lagging - MBF 4.5

8" x 8" Timber Lagging - MBF 4.5

[07 03 01 03] Concrete - CY 59

Concrete, Forms - SFC 640

Concrete, Material 10% CY 65

Concrete, Placing 10% CY 65

Formliner - SF 473

[07 03 01 04] Reinforcing Steel - TON 4.4

Reinforcing Steel - TON 4.4

Steel Shop Handling - TON 4.4

Steel Unload and Sort - TON 4.4

[07 03 01 05] Drainage Mat - SF 640

Geotextile Drainage Mat - SF 640

[07 03 01 06] Weep Holes - EA 6

3" PVC Pipe - LF 12

3" Steel Grate - EA 6

[07 03 01 07] Underdrain Pipe - LF 32

6" Perforated PVC Pipe - LF 32

Base Course 15% CY 3.1

Geotextile Fabric 5% SY 24

[07 03 02] Wall Type B-2 - LF 222

[07 03 02 01] Soldier Piles - EA 38

Caisson Pile Drilling - VLF 2,242

Soldier Piles, Material - VLF 2,242

Concrete, Material 10% CY 289

Tipping Fee 10% CY 289

[07 03 02 02] Timber Lagging - MBF 28.1

8" x 8" Timber Lagging - MBF 28.1

[07 03 02 03] Concrete - CY 370

Concrete, Forms - SFC 3,996

Concrete, Material 10% CY 407

Concrete, Placing 10% CY 407

Formliner - SF 2,965

[07 03 02 04] Reinforcing Steel - TON 27.8

Reinforcing Steel - TON 27.8

Steel Shop Handling - TON 27.8



Lower Mission Creek

Work Breakdown Structure

MCACES

Source Tag Item

Waste/Loss

Factor (%)

Unit of

Measure Quantity

Steel Unload and Sort - TON 27.8

[07 03 02 05] Drainage Mat - SF 3,996

Geotextile Drainage Mat - SF 3,996

[07 03 02 06] Weep Holes - EA 37

3" PVC Pipe - LF 74

3" Steel Grate - EA 37

[07 03 02 07] Underdrain Pipe - LF 222

6" Perforated PVC Pipe - LF 222

Base Course 15% CY 22

Geotextile Fabric 5% SY 168

[07 03 03] Wall Type C-2 - LF 416

[07 03 03 01] Soldier Piles - EA 53

Caisson Pile Drilling - VLF 3,021

Soldier Piles, Material - VLF 3,021

Concrete, Material 10% CY 403

Tipping Fee 10% CY 403

[07 03 03 02] Timber Lagging - MBF 47

8" x 8" Timber Lagging - MBF 47

[07 03 03 03] Concrete - CY 616

Concrete, Forms - SFC 6,656

Concrete, Material 10% CY 678

Concrete, Placing 10% CY 678

Formliner - SF 4,936

[07 03 03 04] Reinforcing Steel - TON 46.2

Reinforcing Steel - TON 46.2

Steel Shop Handling - TON 46.2

Steel Unload and Sort - TON 46.2

[07 03 03 05] Drainage Mat - SF 6,656

Geotextile Drainage Mat - SF 6,656

[07 03 03 06] Weep Holes - EA 52

3" PVC Pipe - LF 104

3" Steel Grate - EA 52

[07 03 03 07] Underdrain Pipe - LF 416

6" Perforated PVC Pipe - LF 416

Base Course 15% CY 41

Geotextile Fabric 5% SY 315

[07 03 04] Wall Type D-2 - LF 660

[07 03 04 01] Soldier Piles - EA 67

Caisson Pile Drilling - VLF 3,685

Soldier Piles, Material - VLF 3,685

Concrete, Material 10% CY 509

Tipping Fee 10% CY 509

[07 03 04 02] Timber Lagging - MBF 65.0

8" x 8" Timber Lagging - MBF 65.0

[07 03 04 03] Concrete - CY 856

Concrete, Forms - SFC 9,240

Concrete, Material 10% CY 941

Concrete, Placing 10% CY 941

Formliner - SF 6,860

[07 03 04 04] Reinforcing Steel - TON 64.2

Reinforcing Steel - TON 64.2

Steel Shop Handling - TON 64.2

Steel Unload and Sort - TON 64.2

[07 03 04 05] Drainage Mat - SF 9,240

Geotextile Drainage Mat - SF 9,240

[07 03 04 06] Weep Holes - EA 66

3" PVC Pipe - LF 132

3" Steel Grate - EA 66

[07 03 04 07] Underdrain Pipe - LF 660

6" Perforated PVC Pipe - LF 660

Base Course 15% CY 65

Geotextile Fabric 5% SY 501

[07 04] Fill Material - LS 1

[07 04 01] Riprap - CY 4,743

[07 04 01 02] Channel Revetment Riprap - CY 3,841

Riprap 15% LCY 4,417

[07 04 01 03] Drop Structures Riprap - CY 902

Riprap 15% LCY 1,037

[07 04 02] Gravel - CY 1,432

[07 04 02 02] Channel Revetment Gravel - CY 1,280

Gravel 15% LCY 1,472

[07 04 02 03] Drop Revetment Gravel - CY 152

Gravel 15% LCY 175

[07 04 03] Filter Material - SY 5,720

[07 04 03 01] Channel Revetment Geotextile - SY 5,121

Geotextile Fabric 5% SY 5,377

[07 04 03 01] Drop Revetment Geotextile - SY 599

Geotextile Fabric 5% SY 629

[07 04 04] Native Soil - CY 854

[06 04 04 01] Channel Revetment Native Soil - CY 854

Native Soil 15% CY 982

Compaction - ECY 854

Grading - BCY 854

Water Truck for Compaction - ECY 854

[07 04 04 02] Channel Revetment Native Soil - CY 854

Fill from Stockpile 15% CY 982



Lower Mission Creek

Work Breakdown Structure

MCACES

Source Tag Item

Waste/Loss

Factor (%)

Unit of

Measure Quantity

Compaction - CY 854

Grading - CY 854

[07 05] Boulder Cluster - EA 2

Boulder Cluster - TON 66

[07 06] Access Ramps - CY 54

Concrete, Forms - SFC 540

Concrete, Material 10% CY 59

Concrete, Placing 10% CY 59

Reinforcing Steel - TON 4.1

Concrete Broom Finish - SF 324.0

[07 07] Fencing - LS 1

[07 07 01] Safety Fence - LF 1,329

Railing - LF 1,329

[07 07 03] Access Gate - EA 1

Access Gate - EA 1

[07 08] PCC Gutter - LF 1,330

Concrete, Forms - SFC 554

Concrete, Material 10% CY 28.2

Concrete, Placing 10% CY 28.2

[07 08] Reinforced Gutter - LF 1,330

Concrete, Forms - SFC 554

Concrete, Material 10% CY 28.2

Concrete, Placing 10% CY 28.2

[07 09] Landscaping - LS 1

5 Gallon Trees - EA 3

Tree Cuttings - EA 16

Landscape Area - SF 10,645

Landscape Maintenance - SF 10,645

Irrigation - SF 10,645

[07 10] Diversion and Control of Water - LS 1

36" HDPE - LF 925

Dewatering Line Maintenance - MO 9



Quantity Summary

REACH
TOE

REVETMENT

CHANNEL

REVETMENT

DROP

STRUCTURES

TOE

REVETMENT

CHANNEL

REVETMENT

DROP

STRUCTURES

TOE

REVETMENT

CHANNEL

REVETMENT

DROP

STRUCTURES

TOE

REVETMENT

CHANNEL

REVETMENT

DROP

STRUCTURES
GABION RIPRAP

GROUTED

ROCK

CONCRETE

SLOPE

CONCRETE

BAGS
LF FENCE

ACCESS

GATES

(EA)

LF FENCE

ACCESS

GATES

(EA)

7 CASTILLO ST - DE LA GUERRA ST 2518 2216 1669.35 152 0.00 1119 301 0 373 51 0 2238 299 0 373 0 0.00 0.00 0.00 376.67 2159.34 0.00 1456.15 1.00 392.02 1.00 0.00

7 ORTEGA ST TO DE LA GUERRA ST 3515 2754 2248 151 0.00 1442 301 0 481 51 0 2883 299 0 481 0 0.00 2033.47 0.00 0.00 1006.77 2.00 0.00 0.00 936.86 0.00

6 BATH ST TO ORTEGA ST 2017 1625 1107 77 0.00 764 301 0 255 51 0 1528 299 0 255 0 1343.46 574.42 0.00 0.00 172.32 1.00 0.00 0.00 340.36 226.12 0.00

6 COTA ST TO BATH ST 1713 3224 648 16 0.00 1934 0 0 645 0 0 3869 0 0 645 0 0.00 0.00 2992.53 0.00 0.00 0.00 771.61 1.00 313.10 1.00 0.00

5 HALEY ST TO COTA ST 6319 2901 2764 21 0.00 1530 301 0 510 51 0 3059 299 0 510 0 0.00 0.00 1723.04 1904.67 1689.86 2.00 0.00 0.00 1080.36 0.00

4 GUTIERREZ ST TO HALEY ST 6659 2016 2448 14 0.00 999 301 0 333 51 0 1998 299 0 333 0 0.00 129.54 0.00 5343.59 0.00 1.00 0.00 0.00 986.45 0.00

3 US 101 TO GUTIERREZ ST 6080 2086 2010 57 0.00 1041 301 0 347 51 0 2081 299 0 347 0 0.00 3331.13 1368.31 2835.53 0.00 0.00 969.71 1.00 404.55 0.00

1B MASON ST TO YANONALI ST 6675 782 0 62 545.56 0 0 236 0 0 873 0 0 0 0 0 264.45 0.00 0.00 441.17 1194.46 2.00 0.00 0.00 715.59 983.57

Total 35496.00 17603.72 12893.52 550.00

7 0 1679 451 0 560 76

7 0 2162 451 0 721 76

6 0 1146 451 0 382 76

6 0 2901 0 0 967 0

5 0 2295 451 0 765 76

4 0 1499 451 0 500 76

3 0 1561 451 0 520 76

1B 818 0 0 355 0 0

Assumes a weight of 1.5-tons per cubic yard of material

Channel Grading Quantities RIPRAP QUANTITIES

CHANNEL STRUCTURE TO BE

REMOVED (SF)

MISC CONCRETE TO BE

REMOVED (SF)
100 LF

BOULDER

CLUSTER (EA)

ACCESS ROAD

(CF OF

CONCRETE)

GRAVEL (CY) FILTER MATERIAL (SY) NATIVE SOIL (CY)

EXC (WALL TO WALL,

CY)
EXC (RIPRAP, CY)

EXTRA EXC (NOT

INCL. RIPRAP, CY)
FILL (CY)

RIPRAP (CY)

Riprap (TON)* Gravel (TON)*

DRIVEWAY

APPROACH

(EA)

SAFETY FENCE ACCESS FENCE

FISH LADDERS

(LF)





Structure Quantities

LF of wall approx

6 ft below bank

elevation*

EXC
1

(WALL
1
,

CF.)

LF of wall

approx 3 ft

below invert

elevation*

EXC
2

(WALL
2
, CF)

LF of exisitng

wall
3*

LF of low flow

channel
EXC

4
(LOW

FLOW, CF)

DROP

STRUCTURE

(#)

EXC
5

(DROP

STRUCTURE,

CF)

TOTAL EXTRA

EXC (CF)
1
Assume 70.00 SF/LF

CASTILLO ST - DE LA GUERRA ST 448.00 31360.00 52.00 0.00 52.00 345.00 7762.50 1.00 5950.00 45072.50 2
Assume 0.00 SF/LF Included in

ORTEGA ST TO DE LA GUERRA ST 660.00 46200.00 263.00 0.00 0.00 380.00 8550.00 1.00 5950.00 60700.00 3
Assume 0.00 SF/LF Riprap Calc

BATH ST TO ORTEGA ST 292.00 20440.00 155.00 0.00 0.00 155.00 3487.50 1.00 5950.00 29877.50 4
Assume 22.50 SF/LF

COTA ST TO BATH ST 200.00 14000.00 108.00 0.00 0.00 155.00 3487.50 0.00 0.00 17487.50 5
Assume 5950.00 CF/DROP STRUCTURE

HALEY ST TO COTA ST 827.00 57890.00 241.00 0.00 0.00 480.00 10800.00 1.00 5950.00 74640.00

GUTIERREZ ST TO HALEY ST 716.00 50120.00 258.00 0.00 39.00 445.00 10012.50 1.00 5950.00 66082.50

US 101 TO GUTIERREZ ST 597.00 41790.00 64.00 0.00 0.00 290.00 6525.00 1.00 5950.00 54265.00

MASON ST TO YANONALI ST 0.00 0.00 984.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

*WALL LENGTH BASED ON CHANNEL STATIONING







Formliner Quantities

Wall Area*

(Formed, SF)

Formed Area (%

of total)

Wall Area*

(Unformed, SF)

Total Wall Area*

(SF)

CASTILLO ST - DE LA GUERRA ST 11489 3094 14583

ORTEGA ST TO DE LA GUERRA ST 17769 7096 24865

BATH ST TO ORTEGA ST 8051 1939 9990

COTA ST TO BATH ST 7917 2317 10234

HALEY ST TO COTA ST 25765 75.7% 8249 34014

GUTIERREZ ST TO HALEY ST 20613 71.8% 8113 28726

US 101 TO GUTIERREZ ST 7627 77.3% 2236 9863

MASON ST TO YANONALI ST 21623 100.0% 0 21623

TOTAL 120854 33044 153898

*WALL AREA BASED ON CHANNEL STATIONING

79.0%

74.2%



Riprap Backup Quantities

REACH
LENGTH

(LF)

PLANVIEW

AREA (SF)

INCLINED

AREA6 (SF)

DROP

STRUCT (#)
18" RIPRAP5

(CF)

6" GRAVEL8

(CF)

FILTER

FABRIC7 (SF)

6" NATIVE

SOIL (CF)

18" RIPRAP

(CF)

6" GRAVEL

(CF)

FILTER

FABRIC (SF)

6" NATIVE

SOIL (CF)
36" RIPRAP9

(CF)

6" GRAVEL10

(CF)

FILTER

FABRIC11

(SF)

6" NATIVE

SOIL (CF)
RIPRAP (CF) GRAVEL (CF)

FILTER FABRIC

(SF)

NATIVE

SOIL (CF)

Total CF

(For EXC)

CASTILLO ST - DE LA GUERRA ST 410.00 18017.00 20143.00 1.00 0.00 0.00 0.00 0.00 30214.50 10071.50 20143.00 10071.50 8120.00 1365.00 2695.00 0.00 38334.50 11436.50 22838.00 10071.50 59842.50

ORTEGA ST TO DE LA GUERRA ST 461.00 23210.00 25949.00 1.00 0.00 0.00 0.00 0.00 38923.50 12974.50 25949.00 12974.50 8120.00 1365.00 2695.00 0.00 47043.50 14339.50 28644.00 12974.50 74357.50

BATH ST TO ORTEGA ST 224.00 12301.00 13753.00 1.00 0.00 0.00 0.00 0.00 20629.50 6876.50 13753.00 6876.50 8120.00 1365.00 2695.00 0.00 28749.50 8241.50 16448.00 6876.50 43867.50

COTA ST TO BATH ST 156.00 31142.00 34817.00 0.00 0.00 0.00 0.00 0.00 52225.50 17408.50 34817.00 17408.50 0.00 0.00 0.00 0.00 52225.50 17408.50 34817.00 17408.50 87042.50

HALEY ST TO COTA ST 555.00 24628.00 27534.00 1.00 0.00 0.00 0.00 0.00 41301.00 13767.00 27534.00 13767.00 8120.00 1365.00 2695.00 0.00 49421.00 15132.00 30229.00 13767.00 78320.00

GUTIERREZ ST TO HALEY ST 520.00 16085.00 17983.00 1.00 0.00 0.00 0.00 0.00 26974.50 8991.50 17983.00 8991.50 8120.00 1365.00 2695.00 0.00 35094.50 10356.50 20678.00 8991.50 54442.50

US 101 TO GUTIERREZ ST 347.00 16755.00 18732.00 1.00 0.00 0.00 0.00 0.00 28098.00 9366.00 18732.00 9366.00 8120.00 1365.00 2695.00 0.00 36218.00 10731.00 21427.00 9366.00 56315.00

MASON ST TO YANONALI ST 491.00 0.00 0.00 0.00 14730.00 6383.00 7856.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14730.00 6383.00 7856.00 0.00 21113.00

5Assume 30.00

SF/LF

(including

both banks)

TOTAL 301816.50 94028.50 182937.00 79455.50 475300.50

6Assume

factor of
1.12

x planview

area for

2:1 slope
7Assume 16.00 SF/LF (including both banks)

8Assume 13.00

SF/LF

(including

both banks)

9Assume
8120.00

CF/DROP

STRUCT

10Assume
1365.00

CF/DROP

STRUCT

11Assume
2695.00

SF/DROP

STRUCT

RIPRAP TOE REVETMENT (CF) RIPRAP CHANNEL REVETMENT (CF) RIPRAP DROP STRUCT (CF) TOTAL QUANTITIES













Reach Lengths

LOCATION LENGTH (FT)

CASTILLO ST - DE LA GUERRA ST 410

ORTEGA ST TO DE LA GUERRA ST 461

BATH ST TO ORTEGA ST 224

COTA ST TO BATH ST 156

HALEY ST TO COTA ST 555

GUTIERREZ ST TO HALEY ST 520

US 101 TO GUTIERREZ ST 347

MASON ST TO YANONALI ST 491

DE LA GUERRA 64

ORTEGA 66

BATH 134

COTA 70

HALEY/DE LA VINA 126

GUTIERREZ 38

REACHES

BRIDGES





Demolition Quantity Summary

REACH
CONCRETE SLOPE

(PLANVIEW, SF)

CONCRETE SLOPE

(INCLINE, SF)

NON-REINFORCED CONCRETE

(PLANVIEW, SF)

NON-REINFORCED CONCRETE

(INCLINE, SF)

GABION

(PLANVIEW, SF)

GABION

(INCLINE, SF)

RIPRAP

(PLANVIEW, SF)

RIPRAP

(INCLINE, SF)

CONCRETE RIPRAP

(PLANVIEW, SF)

CONCRETE RIPRAP

(INCLINE, SF)

CASTILLO ST - DE LA GUERRA ST 336.91 376.67 1931.43 2159.34 4804.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ORTEGA ST TO DE LA GUERRA ST 0.00 0.00 900.51 1006.77 1907.28 0.00 0.00 1818.85 2033.47 0.00 0.00 3852.32

BATH ST TO ORTEGA ST 0.00 0.00 154.13 172.32 326.45 1201.66 1343.46 513.79 574.42 0.00 0.00 1088.21

COTA ST TO BATH ST 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2676.68 2992.53 5669.21

HALEY ST TO COTA ST 1703.64 1904.67 1511.50 1689.86 6809.67 0.00 0.00 0.00 0.00 1541.18 1723.04 3264.22

GUTIERREZ ST TO HALEY ST 4779.60 5343.59 0.00 0.00 10123.19 0.00 0.00 115.87 129.54 0.00 0.00 245.41

US 101 TO GUTIERREZ ST 2536.25 2835.53 0.00 0.00 5371.78 0.00 0.00 2979.54 3331.13 1223.89 1368.31 8902.86

MASON ST TO YANONALI ST 394.61 441.17 1068.39 1194.46 3098.63 236.54 264.45 0.00 0.00 0.00 0.00 0.00

6Assume factor of 1.12 x planview area for 2:1 slope

MISC. CONCRETE TO BE REMOVED
TOTAL MISC CONCRETE

TO BE REMOVED

EX. CHANNEL STRUCT TO BE REMOVED TOTAL EX MISC

CHANNEL STRUCT TO

BE REMOVED



Access Road Summary

SF OF ACCESS ROADS CF OF CONCRETE

CASTILLO ST - DE LA GUERRA ST 2912.29 1456.145

ORTEGA ST TO DE LA GUERRA ST 0 0

BATH ST TO ORTEGA ST 0 0

COTA ST TO BATH ST 1543.21 771.605

HALEY ST TO COTA ST 0 0

GUTIERREZ ST TO HALEY ST 0 0

US 101 TO GUTIERREZ ST 1939.41 969.705

MASON ST TO YANONALI ST 0 0

TOTAL 6394.91 3197.455

*ASSUME 0.5 FEET THICK





PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Flood Walls JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

* All quantities are in feet.

Reach Reach Reach Reach Reach Reach

1B 03 04 05 06 07
114 lf 40 lf

124 lf 32 lf

136 lf

104 lf 668 lf 276 lf 222 lf

58 lf

76 lf 80 lf 416 lf

796 lf 165 lf 592 lf

348 lf 184 lf 660 lf

* Wall lengths were estimated from the design drawings.

A-2

B-1

30

6

20 38

30

38

5

B-2

D-2

B-2

C-1

C-2

D-1

C-1

A-1

A-2

B-1

3

3

Wall Lengths per Reach*

3

3

3

8

30

3814

10

10

C-2

D-1

8 38

30

Wall Dimensions by Type*

Wall Height

Above H

3

3

3

Wall

18

20

Min. EmbedmentMax. PileDesign

6

5

Type Height (H) Spacing Depth (D)

A-1

18

16

16

Wall

Type

D-2

14



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 1B JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[1B] Mason Street to Yanonali Street

[1B 03 01] Wall Type D-1
[1B 03 01 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 796 lf

Dist. Between Piles = 10 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 81 ea

Depth per Pile = 47 ft

Total Drill Depth =

Steel Piles

# of Piles = 81 ea

Depth per Pile = 47 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 30 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 5.45 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 6.0 cy

Total Concrete Placement =

[1B 03 01 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 14 ft

# of Boards to Cover Wall = 21 ea

Wall Length = 796 ft

Total Board Feet = 78,356 bf

Board Feet per LF of Wall = 98 bf

Thousand Board Feet =

81 EA

78 MBF

3,807 VLF

486 CY

3,807 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 1B JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[1B 03 01 03] Concrete

Retaining Wall Forms

Height of Wall = 14 ft

Length of Wall = 796 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 14 ft

Length of Wall = 796 lf

Wall Width = 2.5 ft

Wall Concrete =

[1B 03 01 04] Reinforcing Steel

Steel Reinforcing

Concrete = 1,032 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[1B 03 01 04] Drainage Mat

Drainage Mat

Height of Wall = 14 ft

Length of Wall = 796 lf

Square Feet of Drainage Mat =

[1B 03 01 05] Weep Holes

Piping

Length of Wall = 796 lf

Distance Between Weep Holes = 10 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 796 lf

Distance Between Grates = 10 lf

# of Steel Grates =

11,144 SF

1,032 CY

77.4 TON

11,144 SF

162 LF

81 EA



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 1B JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[1B 03 01 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 796 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf/lf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 796 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf

Total Geotextile Fabric =

[1B 10] Fish Ledge

Concrete Forms

Height of Ledge = 5.0 in

Bottom Width = 20.0 in

Length of Ledge = 110 lf

SF of Forms per LF = 2.1 sf/lf

Square Feet of Contact Area =

Concrete Placement

Height of Ledge = 5.0 in

Bottom Width = 20.0 in

Length of Ledge 110 lf

CY of Concrete per LF = 0.03 cy/lf

Total Concrete =

Reinforcing Steel

Steel Ration = 150 lb/cy

Concrete Required = 3.30 cy

LB per LF of Ledge = 4.50 lb/lf

Total Concrete =

3.3 CY

.25 TON

67.8 CY

575 SY

231 SFC



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 1B JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[1B 11] Reinforced Gutter

Concrete Forms

Height of Gutter = 2.5 in

# of Sides = 2 ea

Length of Gutter = 796 lf

SF of Forms per LF = .42 sf/lf

Square Feet of Contact Area =

Concrete Placement

Height of Gutter = 2.5 in

Bottom Width = 30.0 in

Length of Ledge 796 lf

CY of Concrete per LF = 0.019 cy/lf

Total Concrete =

Reinforcing Steel

Steel Ration = 150 lb/cy

Concrete Required = 15.1 cy

LB per LF of Ledge = 2.85 lb/lf

Total Concrete =

[1B 12] Construct 54" RCP

Utility Beding

Length of Pipe = 40 lf

Bedding Depth = 1.0 ft

Bedding Width = 5.00 ft

CF per LF of Pipe = .19 cf/lf

Bedding Volume =

Fill from Stockpile

Length of Pipe = 40 lf

Depth = 10.0 ft

Width = 8.00 ft

Pipe Area = 15.9 sf

CF per LF of Pipe = 2.37 cf/lf

Fill Volume = 95 CY

334 SFC

15.1 CY

1.13 TON

8 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 3 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[03] US 101 to Gutierrez Street

[03 03 01] Wall Type A-1
[03 03 01 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 114 lf

Dist. Between Piles = 5 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 24 ea

Depth per Pile = 53 ft

Total Drill Depth =

Steel Piles

# of Piles = 24 ea

Depth per Pile = 53 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 30 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 5.45 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 6.0 cy

Total Concrete Placement =

[03 03 01 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 20 ft

# of Boards to Cover Wall = 30 ea

Wall Length = 114 ft

Total Board Feet = 16,031 bf

Board Feet per LF of Wall = 141 bf

Thousand Board Feet =

24 EA

1,272 VLF

144 CY

16 MBF

1,272 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 3 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[03 03 01 03] Concrete

Retaining Wall Forms

Height of Wall = 20 ft

Length of Wall = 114 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 20 ft

Length of Wall = 114 lf

Wall Width = 2.5 ft

Wall Concrete =

[03 03 01 04] Reinforcing Steel

Steel Reinforcing

Concrete = 211 cy

Ratio of Reinforcing Stee = 150 lbs/cy

Total Reinforcing Steel =

[03 03 01 04] Drainage Mat

Drainage Mat

Height of Wall = 20 ft

Length of Wall = 114 lf

Square Feet of Drainage Mat =

[03 03 01 05] Weep Holes

Piping

Length of Wall = 114 lf

Distance Between Weep Holes = 5 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 114 lf

Distance Between Grates = 5 lf

# of Steel Grates

15.8 TON

2,280 SF

46 LF

23 EA

2,280 SF

211 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 3 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[03 03 01 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 114 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf/lf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 114 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf

Total Geotextile Fabric =

[03 03 02] Wall Type D-1
[03 03 02 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 165 lf

Dist. Between Piles = 10 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 17 ea

Depth per Pile = 47 ft

Total Drill Depth =

Steel Piles

# of Piles = 17 ea

Depth per Pile = 47 ft

Total Drill Depth =

17 EA

799 VLF

799 VLF

9.7 CY

82 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 3 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

Concrete Placing

Concrete Depth per Pile = 30 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 5.45

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 6.0 cy

Total Concrete Placement =

[03 03 02 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 14 ft

# of Boards to Cover Wall = 21 ea

Wall Length = 165 ft

Total Board Feet = 16,242 bf

Board Feet per LF of Wall = 98 bf

Thousand Board Feet =

[03 03 02 03] Concrete

Retaining Wall Forms

Height of Wall = 14 ft

Length of Wall = 165 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 14 ft

Length of Wall = 165 lf

Wall Width = 2.5 ft

Wall Concrete =

[03 03 02 04] Reinforcing Steel

Steel Reinforcing

Concrete = 214 cy

Ratio of Reinforcing Stee = 150 lbs/cy

Total Reinforcing Steel = 16.0 TON

102 CY

16.2 MBF

2,310 SF

214 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 3 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[03 03 02 04] Drainage Mat

Drainage Mat

Height of Wall = 14 ft

Length of Wall = 165 lf

Square Feet of Drainage Mat =

[03 03 02 05] Weep Holes

Piping

Length of Wall = 165 lf

Distance Between Weep Holes = 10 lf

Length of Pipe = 2 lf

Total Lengthof Pipe =

Steel Grates

Length of Wall = 165 lf

Distance Between Grates = 10 lf

# of Steel Grates

[03 03 02 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 165 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 ft

Gravel Fill =

Geotextile Fabric

Length of Pipe = 165 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf

Total Geotextile Fabric =

2,310 SF

32 LF

16 EA

14.1 CY

119 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 3 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[03 08] Reinforced Gutter

Concrete Forms

Height of Gutter = 2.5 in

# of Sides = 2 ea

Length of Gutter = 279 lf

SF of Forms per LF = .42 sf/lf

Square Feet of Contact Area =

Concrete Placement

Height of Gutter = 2.5 in

Bottom Width = 30.0 in

Length of Ledge 279 lf

CY of Concrete per LF = 0.019 cy/lf

Total Concrete =

Reinforcing Steel

Steel Ration = 150 lb/cy

Concrete Required = 5.3 cy

LB per LF of Ledge = 2.85 lb/lf

Total Concrete =

117 SFC

5.3 CY

.40 TON



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04] Gutierrez Street to Haley Street

[04 03 01] Wall Type A-1
[04 03 01 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 40 lf

Dist. Between Piles = 5 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 9 ea

Depth per Pile = 53 ft

Total Drill Depth =

Steel Piles

# of Piles = 9 ea

Depth per Pile = 53 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 30 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 5.45 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 6.0 cy

Total Concrete Placement =

[04 03 01 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 20 ft

# of Boards to Cover Wall = 30 ea

Wall Length = 40 ft

Total Board Feet = 5,625 bf

Board Feet per LF of Wall = 141 bf

Thousand Board Feet =

9 EA

477 VLF

54 CY

5.6 MBF

477 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 01 03] Concrete

Retaining Wall Forms

Height of Wall = 20 ft

Length of Wall = 40 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 20 ft

Length of Wall = 40 lf

Wall Width = 2.5 ft

Wall Concrete =

[04 03 01 04] Reinforcing Steel

Steel Reinforcing

Concrete = 74 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[04 03 01 04] Drainage Mat

Drainage Mat

Height of Wall = 20 ft

Length of Wall = 40 lf

Square Feet of Drainage Mat =

[04 03 01 05] Weep Holes

Piping

Length of Wall = 40 lf

Distance Between Weep Holes = 5 lf

Length of Pipe = 2 lf

Total Lengt of Pipe =

Steel Grates

Length of Wall = 40 lf

Distance Between Grates = 5 lf

# of Steel Grates

5.6 TON

800 SF

16 LF

8 EA

800 SF

74 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 01 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 40 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 40 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[04 03 02] Wall Type B-1
[04 03 02 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 136 lf

Dist. Between Piles = 6 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 24 ea

Depth per Pile = 51 ft

Total Drill Depth =

Steel Piles

# of Piles = 24 ea

Depth per Pile = 51 ft

Total Drill Depth =

24 EA

1,224 VLF

1,224 VLF

3.4 CY

28.9 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

Concrete Placing

Concrete Depth per Pile = 30 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 5.45 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 6.0 cy

Total Concrete Placement =

[04 03 02 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 18 ft

# of Boards to Cover Wall = 27 ea

Wall Length = 136 ft

Total Board Feet = 17,213 bf

Board Feet per LF of Wall = 127 bf

Thousand Board Feet =

[04 03 02 03] Concrete

Retaining Wall Forms

Height of Wall = 18 ft

Length of Wall = 136 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 18 ft

Length of Wall = 136 lf

Wall Width = 2.5 ft

Wall Concrete =

[04 03 02 04] Reinforcing Steel

Steel Reinforcing

Concrete = 227 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel = 17.0 TON

144 CY

17.3 MBF

2,448 SF

227 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 02 04] Drainage Mat

Drainage Mat

Height of Wall = 18 ft

Length of Wall = 136 lf

Square Feet of Drainage Mat =

[04 03 02 05] Weep Holes

Piping

Length of Wall = 136 lf

Distance Between Weep Holes = 6 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 136 lf

Distance Between Grates = 6 lf

# of Steel Grates

[04 03 02 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 136 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 136 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

2,448 SF

46 LF

23 EA

11.6 CY

98.2 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 03] Wall Type B-2
[04 03 03 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 104 lf

Dist. Between Piles = 6 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 18 ea

Depth per Pile = 59 ft

Total Drill Depth =

Steel Piles

# of Piles = 18 ea

Depth per Pile = 59 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[04 03 03 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 18 ft

# of Boards to Cover Wall = 27 ea

Wall Length = 104 ft

Total Board Feet = 13,163 bf

Board Feet per LF of Wall = 127 bf

Thousand Board Feet =

18 EA

1,062 VLF

137 CY

13.2 MBF

1,062 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 03 03] Concrete

Retaining Wall Forms

Height of Wall = 18 ft

Length of Wall = 104 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 18 ft

Length of Wall = 104 lf

Wall Width = 2.5 ft

Wall Concrete =

[04 03 03 04] Reinforcing Steel

Steel Reinforcing

Concrete = 173 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[04 03 03 04] Drainage Mat

Drainage Mat

Height of Wall = 18 ft

Length of Wall = 104 lf

Square Feet of Drainage Mat =

[04 03 03 05] Weep Holes

Piping

Length of Wall = 104 lf

Distance Between Weep Holes = 6 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 104 lf

Distance Between Grates = 6 lf

# of Steel Grates

13.0 TON

1,872 SF

34 LF

17 EA

1,872 SF

173 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 03 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 104 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 104 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[04 03 04] Wall Type C-1
[04 03 04 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 58 lf

Dist. Between Piles = 8 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 8 ea

Depth per Pile = 49 ft

Total Drill Depth =

Steel Piles

# of Piles = 8 ea

Depth per Pile = 49 ft

Total Drill Depth =

8 EA

392 VLF

392 VLF

8.9 CY

75.1 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

Concrete Placing

Concrete Depth per Pile = 30 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 5.45 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 6.0 cy

Total Concrete Placement =

[04 03 04 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 16 ft

# of Boards to Cover Wall = 24 ea

Wall Length = 58 ft

Total Board Feet = 6,525 bf

Board Feet per LF of Wall = 113 bf

Thousand Board Feet =

[04 03 04 03] Concrete

Retaining Wall Forms

Height of Wall = 16 ft

Length of Wall = 58 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 16 ft

Length of Wall = 58 lf

Wall Width = 2.5 ft

Wall Concrete =

[04 03 04 04] Reinforcing Steel

Steel Reinforcing

Concrete = 86 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel = 6.4 TON

48 CY

6.6 MBF

928 SF

86 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 04 04] Drainage Mat

Drainage Mat

Height of Wall = 16 ft

Length of Wall = 58 lf

Square Feet of Drainage Mat =

[04 03 04 05] Weep Holes

Piping

Length of Wall = 58 lf

Distance Between Weep Holes = 8 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 58 lf

Distance Between Grates = 8 lf

# of Steel Grates

[04 03 04 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 58 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 58 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

928 SF

14 LF

7 EA

4.9 CY

41.9 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 05] Wall Type D-1
[04 03 05 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 592 lf

Dist. Between Piles = 10 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 60 ea

Depth per Pile = 47 ft

Total Drill Depth =

Steel Piles

# of Piles = 60 ea

Depth per Pile = 47 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 30 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 5.45 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 6.0 cy

Total Concrete Placement =

[04 03 05 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 14 ft

# of Boards to Cover Wall = 21 ea

Wall Length = 592 ft

Total Board Feet = 58,275 bf

Board Feet per LF of Wall = 98 bf

Thousand Board Feet =

60 EA

2,820 VLF

360 CY

58.0 MBF

2,820 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 05 03] Concrete

Retaining Wall Forms

Height of Wall = 14 ft

Length of Wall = 592 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 14 ft

Length of Wall = 592 lf

Wall Width = 2.5 ft

Wall Concrete =

[04 03 05 04] Reinforcing Steel

Steel Reinforcing

Concrete = 767 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[04 03 05 04] Drainage Mat

Drainage Mat

Height of Wall = 14 ft

Length of Wall = 592 lf

Square Feet of Drainage Mat =

[04 03 05 05] Weep Holes

Piping

Length of Wall = 592 lf

Distance Between Weep Holes = 10 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 592 lf

Distance Between Grates = 10 lf

# of Steel Grates

57.5 TON

8,288 SF

118 LF

59 EA

8,288 SF

767 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 4 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[04 03 05 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 592 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 592 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[04 08] Reinforced Gutter

Concrete Forms

Height of Gutter = 2.5 in

# of Sides = 2 ea

Length of Gutter = 930 lf

SF of Forms per LF = .42 sf/lf

Square Feet of Contact Area =

Concrete Placement

Height of Gutter = 2.5 in

Bottom Width = 30.0 in

Length of Ledge 930 lf

CY of Concrete per LF = 0.019 cy/lf

Total Concrete =

391 SFC

17.7 CY

50.4 CY

427.6 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 5 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[05] Haley Street to Cota Street

[05 03 01] Wall Type B-2
[05 03 01 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 668 lf

Dist. Between Piles = 6 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 112 ea

Depth per Pile = 59 ft

Total Drill Depth =

Steel Piles

# of Piles = 112 ea

Depth per Pile = 59 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[05 03 01 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 18 ft

# of Boards to Cover Wall = 27 ea

Wall Length = 668 ft

Total Board Feet = 84,544 bf

Board Feet per LF of Wall = 127 bf

Thousand Board Feet =

112 EA

6,608 VLF

851 CY

84.5 MBF

6,608 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 5 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[05 03 01 03] Concrete

Retaining Wall Forms

Height of Wall = 18 ft

Length of Wall = 668 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 18 ft

Length of Wall = 668 lf

Wall Width = 2.5 ft

Wall Concrete =

[05 03 01 04] Reinforcing Steel

Steel Reinforcing

Concrete = 1,113 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[05 03 01 04] Drainage Mat

Drainage Mat

Height of Wall = 18 ft

Length of Wall = 668 lf

Square Feet of Drainage Mat =

[05 03 01 05] Weep Holes

Piping

Length of Wall = 668 lf

Distance Between Weep Holes = 6 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 668 lf

Distance Between Grates = 6 lf

# of Steel Grates

83.5 TON

12,024 SF

222 LF

111 EA

12,024 SF

1,113 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 5 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[05 03 01 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 668 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 668 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[05 03 02] Wall Type C-2
[05 03 02 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 76 lf

Dist. Between Piles = 8 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 11 ea

Depth per Pile = 57 ft

Total Drill Depth =

Steel Piles

# of Piles = 11 ea

Depth per Pile = 57 ft

Total Drill Depth =

11 EA

627 VLF

627 VLF

56.9 CY

482.4 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 5 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[05 03 02 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 16 ft

# of Boards to Cover Wall = 24 ea

Wall Length = 76 ft

Total Board Feet = 8,550 bf

Board Feet per LF of Wall = 113 bf

Thousand Board Feet =

[05 03 02 03] Concrete

Retaining Wall Forms

Height of Wall = 16 ft

Length of Wall = 76 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 16 ft

Length of Wall = 76 lf

Wall Width = 2.5 ft

Wall Concrete =

[05 03 02 04] Reinforcing Steel

Steel Reinforcing

Concrete = 113 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel = 8.4 TON

84 CY

8.6 MBF

1,216 SF

113 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 5 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[05 03 02 04] Drainage Mat

Drainage Mats

Height of Wall = 16 ft

Length of Wall = 76 lf

Square Feet of Drainage Mat =

[05 03 02 05] Weep Holes

Piping

Length of Wall = 76 lf

Distance Between Weep Holes = 8 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 76 lf

Distance Between Grates = 8 lf

# of Steel Grates

[05 03 02 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 76 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 76 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

1,216 SF

20 LF

10 EA

6.5 CY

54.9 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 5 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[05 03 03] Wall Type D-2
[05 03 03 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 348 lf

Dist. Between Piles = 10 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 36 ea

Depth per Pile = 55 ft

Total Drill Depth =

Steel Piles

# of Piles = 36 ea

Depth per Pile = 55 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[05 03 03 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 14 ft

# of Boards to Cover Wall = 21 ea

Wall Length = 348 ft

Total Board Feet = 34,256 bf

Board Feet per LF of Wall = 98 bf

Thousand Board Feet =

36 EA

1,980 VLF

274 CY

34.3 MBF

1,980 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 5 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[05 03 03 03] Concrete

Retaining Wall Forms

Height of Wall = 14 ft

Length of Wall = 348 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 14 ft

Length of Wall = 348 lf

Wall Width = 2.5 ft

Wall Concrete =

[05 03 03 04] Reinforcing Steel

Steel Reinforcing

Concrete = 451 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[05 03 03 04] Drainage Mat

Drainage Mat

Height of Wall = 14 ft

Length of Wall = 348 lf

Square Feet of Drainage Mat =

[05 03 03 05] Weep Holes

Piping

Length of Wall = 348 lf

Distance Between Weep Holes = 10 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 348 lf

Distance Between Grates = 10 lf

# of Steel Grates

33.8 TON

4,872 SF

70 LF

35 EA

4,872 SF

451 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 5 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[05 03 03 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 348 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6")= .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 348 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[05 08] Reinforced Gutter

Concrete Forms

Height of Gutter = 2.5 in

# of Sides = 2 ea

Length of Gutter = 1,092 lf

SF of Forms per LF = .42 sf/lf

Square Feet of Contact Area =

Concrete Placement

Height of Gutter = 2.5 in

Bottom Width = 30.0 in

Length of Ledge 1,092 lf

CY of Concrete per LF = 0.019 cy/lf

Total Concrete =

459 SFC

20.7 CY

29.6 CY

251.3 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06] Cota Street to Ortega Street

[06 03 01] Wall Type A-2
[06 03 01 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 124 lf

Dist. Between Piles = 5 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 26 ea

Depth per Pile = 61 ft

Total Drill Depth =

Steel Piles

# of Piles = 26 ea

Depth per Pile = 61 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[06 03 01 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 20 ft

# of Boards to Cover Wall = 30 ea

Wall Length = 124 ft

Total Board Feet = 17,438 bf

Board Feet per LF of Wall = 141 bf

Thousand Board Feet =

26 EA

1,586 VLF

198 CY

17.4 MBF

1,586 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06 03 01 03] Concrete

Retaining Wall Forms

Height of Wall = 20 ft

Length of Wall = 124 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 20 ft

Length of Wall = 124 lf

Wall Width = 2.5 ft

Wall Concrete =

[06 03 01 04] Reinforcing Steel

Steel Reinforcing

Concrete = 230 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[06 03 01 04] Drainage Mat

Drainage Mat

Height of Wall = 20 ft

Length of Wall = 124 lf

Square Feet of Drainage Mat =

[06 03 01 05] Weep Holes

Piping

Length of Wall = 124 lf

Distance Between Weep Holes = 5 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 124 lf

Distance Between Grates = 5 lf

# of Steel Grates =

17.2 TON

2,480 SF

50 LF

25 EA

2,480 SF

230 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06 03 01 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 124 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.30 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 124 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[06 03 02] Wall Type B-2
[06 03 02 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 276 lf

Dist. Between Piles = 6 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 47 ea

Depth per Pile = 59 ft

Total Drill Depth =

Steel Piles

# of Piles = 47 ea

Depth per Pile = 59 ft

Total Drill Depth =

47 EA

2,773 VLF

2,773 VLF

10.6 CY

89.6 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[06 03 02 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 18 ft

# of Boards to Cover Wall = 27 ea

Wall Length = 276 ft

Total Board Feet = 34,931 bf

Board Feet per LF of Wall = 127 bf

Thousand Board Feet =

[06 03 02 03] Concrete

Retaining Wall Forms

Height of Wall = 18 ft

Length of Wall = 276 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 18 ft

Length of Wall = 276 lf

Wall Width = 2.5 ft

Wall Concrete =

[06 03 02 04] Reinforcing Steel

Steel Reinforcing

Concrete = 460 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

357 CY

34.9 MBF

4,968 SF

460 CY

34.5 TON



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06 03 02 04] Drainage Mat

Drainage Mat

Height of Wall = 18 ft

Length of Wall = 276 lf

Square Feet of Drainage Mat =

[06 03 02 05] Weep Holes

Piping

Length of Wall = 276 lf

Distance Between Weep Holes = 6 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 276 lf

Distance Between Grates = 6 lf

# of Steel Grates =

[06 03 02 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 276 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 276 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

4,968 SF

92 LF

46 EA

23.5 CY

199.3 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06 03 03] Wall Type C-2
[06 03 03 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 80 lf

Dist. Between Piles = 8 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 11 ea

Depth per Pile = 57 ft

Total Drill Depth =

Steel Piles

# of Piles = 11 ea

Depth per Pile = 57 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[06 03 03 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 16 ft

# of Boards to Cover Wall = 24 ea

Wall Length = 80 ft

Total Board Feet = 9,000 bf

Board Feet per LF of Wall = 113 bf

Thousand Board Feet =

11 EA

627 VLF

84 CY

9.0 MBF

627 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06 03 03 03] Concrete

Retaining Wall Forms

Height of Wall = 16 ft

Length of Wall = 80 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 16 ft

Length of Wall = 80 lf

Wall Width = 2.5 ft

Wall Concrete =

[06 03 03 04] Reinforcing Steel

Steel Reinforcing

Concrete = 119 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[06 03 03 04] Drainage Mat

Drainage Mat

Height of Wall = 16 ft

Length of Wall = 80 lf

Square Feet of Drainage Mat =

[06 03 03 05] Weep Holes

Piping

Length of Wall = 80 lf

Distance Between Weep Holes = 8 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 80 lf

Distance Between Grates = 8 lf

# of Steel Grates =

1,280 SF

119 CY

8.9 TON

1,280 SF

20 LF

10 EA



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06 03 03 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 80 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 80 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[06 03 04] Wall Type D-2
[06 03 04 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 184 lf

Dist. Between Piles = 10 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 19 ea

Depth per Pile = 55 ft

Total Drill Depth =

Steel Piles

# of Piles = 19 ea

Depth per Pile = 55 ft

Total Drill Depth =

6.8 CY

57.8 SY

19 EA

1,045 VLF

1,045 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[06 03 04 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 14 ft

# of Boards to Cover Wall = 21 ea

Wall Length = 184 ft

Total Board Feet = 18,113 bf

Board Feet per LF of Wall = 98 bf

Thousand Board Feet =

[06 03 04 03] Concrete

Retaining Wall Forms

Height of Wall = 14 ft

Length of Wall = 184 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 14 ft

Length of Wall = 184 lf

Wall Width = 2.5 ft

Wall Concrete =

[06 03 04 04] Reinforcing Steel

Steel Reinforcing

Concrete = 239 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

144 CY

18.1 MBF

2,576 SF

239 CY

17.9 TON



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06 03 04 04] Drainage Mat

Drainage Mat

Height of Wall = 14 ft

Length of Wall = 184 lf

Square Feet of Drainage Mat =

[06 03 04 05] Weep Holes

Piping

Length of Wall = 184 lf

Distance Between Weep Holes = 10 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 184 lf

Distance Between Grates = 10 lf

# of Steel Grates =

[06 03 04 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 184 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 184 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

2,576 SF

36 LF

18 EA

15.7 CY

132.9 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 6 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[06 08] Reinforced Gutter

Concrete Forms

Height of Gutter = 2.5 in

# of Sides = 2 ea

Length of Gutter = 664 lf

SF of Forms per LF = .42 sf/lf

Square Feet of Contact Area =

Concrete Placement

Height of Gutter = 2.5 in

Bottom Width = 30.0 in

Length of Ledge 664 lf

CY of Concrete per LF = 0.019 cy/lf

Total Concrete =

279 SFC

12.6 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[07] Ortega Street to Canon Perdido Street

[07 03 01] Wall Type A-2
[07 03 01 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 32 lf

Dist. Between Piles = 5 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 7 ea

Depth per Pile = 61 ft

Total Drill Depth =

Steel Piles

# of Piles = 7 ea

Depth per Pile = 61 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[07 03 01 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 20 ft

# of Boards to Cover Wall = 30 ea

Wall Length = 32 ft

Total Board Feet = 4,500 bf

Board Feet per LF of Wall = 141 bf

Thousand Board Feet =

7 EA

427 VLF

53 CY

4.5 MBF

427 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[07 03 01 03] Concrete

Retaining Wall Forms

Height of Wall = 20 ft

Length of Wall = 32 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 20 ft

Length of Wall = 32 lf

Wall Width = 2.5 ft

Wall Concrete =

[07 03 01 04] Reinforcing Steel

Steel Reinforcing

Concrete = 59 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[07 03 01 04] Drainage Mat

Drainage Mat

Height of Wall = 20 ft

Length of Wall = 32 lf

Square Feet of Drainage Mat =

[07 03 01 05] Weep Holes

Piping

Length of Wall = 32 lf

Distance Between Weep Holes = 5 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 32 lf

Distance Between Grates = 5 lf

# of Steel Grates =

4.4 TON

640 SF

12 LF

6 EA

640 SF

59 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[07 03 01 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 32 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 32 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[07 03 02] Wall Type B-2
[07 03 02 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 222 lf

Dist. Between Piles = 6 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 38 ea

Depth per Pile = 59 ft

Total Drill Depth =

Steel Piles

# of Piles = 38 ea

Depth per Pile = 59 ft

Total Drill Depth =

38 EA

2,242 VLF

2,242 VLF

2.7 CY

23.1 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[07 03 02 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 18 ft

# of Boards to Cover Wall = 27 ea

Wall Length = 222 ft

Total Board Feet = 28,097 bf

Board Feet per LF of Wall = 127 bf

Thousand Board Feet =

[07 03 02 03] Concrete

Retaining Wall Forms

Height of Wall = 18 ft

Length of Wall = 222 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 18 ft

Length of Wall = 222 lf

Wall Width = 2.5 ft

Wall Concrete =

[07 03 02 04] Reinforcing Steel

Steel Reinforcing

Concrete = 370 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel = 27.8 TON

289 CY

28.1 MBF

3,996 SF

370 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[07 03 02 04] Drainage Mat

Drainage Mat

Height of Wall = 18 ft

Length of Wall = 222 lf

Square Feet of Drainage Mat =

[07 03 02 05] Weep Holes

Piping

Length of Wall = 222 lf

Distance Between Weep Holes = 6 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 222 lf

Distance Between Grates = 6 lf

# of Steel Grates =

[07 03 02 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 222 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 222 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

3,996 SF

74 LF

37 EA

18.9 CY

160.3 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[07 03 03] Wall Type C-2
[07 03 03 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 416 lf

Dist. Between Piles = 8 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 53 ea

Depth per Pile = 57 ft

Total Drill Depth =

Steel Piles

# of Piles = 53 ea

Depth per Pile = 57 ft

Total Drill Depth =

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[07 03 03 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 16 ft

# of Boards to Cover Wall = 24 ea

Wall Length = 416 ft

Total Board Feet = 46,800 bf

Board Feet per LF of Wall = 113 bf

Thousand Board Feet =

53 EA

3,021 VLF

403 CY

46.8 MBF

3,021 VLF



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[07 03 03 03] Concrete

Retaining Wall Forms

Height of Wall = 16 ft

Length of Wall = 416 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 16 ft

Length of Wall = 416 lf

Wall Width = 2.5 ft

Wall Concrete =

[07 03 03 04] Reinforcing Steel

Steel Reinforcing

Concrete = 616 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel =

[07 03 03 04] Drainage Mat

Drainage Mat

Height of Wall = 16 ft

Length of Wall = 416 lf

Square Feet of Drainage Mat =

[07 03 03 05] Weep Holes

Piping

Length of Wall = 416 lf

Distance Between Weep Holes = 8 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 416 lf

Distance Between Grates = 8 lf

# of Steel Grates =

46.2 TON

6,656 SF

104 LF

52 EA

6,656 SF

616 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[07 03 03 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 416 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.3 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 416 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[07 03 04] Wall Type D-2
[07 03 04 01] Soldier Piles

Caisson Pile Drilling

Length of Wall = 660 lf

Dist. Between Piles = 10 ft

# of Soldier Piles =

Caisson Pile Drilling

# of Piles = 67 ea

Depth per Pile = 55 ft

Total Drill Depth =

Steel Piles

# of Piles = 67 ea

Depth per Pile = 55 ft

Total Drill Depth =

67 EA

3,685 VLF

3,685 VLF

35.4 CY

300.4 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

Concrete Placing

Concrete Depth per Pile = 38 ft

Diameter of Caisson = 30 in

Concrete Per Pile = 6.91 cy

Waste/Loss Factor = 10%

Total Concrete Used Per Pile = 7.6 cy

Total Concrete Placement =

[07 03 04 02] Timber Lagging

8" x 8" Timber Lagging

Actual Height = 7.5 in

Actual Depth = 7.5 in

Wall Height = 14 ft

# of Boards to Cover Wall = 21 ea

Wall Length = 660 ft

Total Board Feet = 64,969 bf

Board Feet per LF of Wall = 98 bf

Thousand Board Feet =

[07 03 04 03] Concrete

Retaining Wall Forms

Height of Wall = 14 ft

Length of Wall = 660 lf

Square Feet of Contact Area =

Concrete Placement

Height of Wall = 14 ft

Length of Wall = 660 lf

Wall Width = 2.5 ft

Wall Concrete =

[07 03 04 04] Reinforcing Steel

Steel Reinforcing

Concrete = 856 cy

Ratio of Reinforcing Steel = 150 lbs/cy

Total Reinforcing Steel = 64.2 TON

509 CY

65.0 MBF

9,240 SF

856 CY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

[07 03 04 04] Drainage Mat

Drainage Mat

Height of Wall = 14 ft

Length of Wall = 660 lf

Square Feet of Drainage Mat =

[07 03 04 05] Weep Holes

Piping

Length of Wall = 660 lf

Distance Between Weep Holes = 10 lf

Length of Pipe = 2 lf

Total Length of Pipe =

Steel Grates

Length of Wall = 660 lf

Distance Between Grates = 10 lf

# of Steel Grates =

[07 03 04 07] Underdrain Pipe

Gravel Fill

Length of Pipe = 660 lf

Height = 2.0 ft

Width = 1.25 ft

Area of Pipe (6") = .1963 sf

Total Area = 2.30 sf

Gravel Fill =

Geotextile Fabric

Length of Pipe = 660 lf

Height = 2.0 ft

Width = 1.25 ft

SF per LF of Pipe = 6.50 sf/lf

Total Geotextile Fabric =

[07 08] Reinforced Gutter

Concrete Forms

Height of Gutter = 2.5 in

# of Sides = 2 ea

Length of Gutter = 1,330 lf

9,240 SF

132 LF

66 EA

56.2 CY

476.7 SY



PROJECT: Lower Mission Creek

DETAIL: Detailed Quantity Take-Offs for Reach 7 JOB NO.: T24732

COMPUTED BY: SKV DATE: 2/23/2011

CHECKED BY:

SF of Forms per LF = .42 sf/lf

Square Feet of Contact Area =

Concrete Placement

Height of Gutter = 2.5 in

Bottom Width = 30.0 in

Length of Ledge 1,330 lf

CY of Concrete per LF = 0.019 cy/lf

Total Concrete =

559 SFC

25.3 CY
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West of Mason St
Est.Quantity Unit Description Unit Cost Item Cost Total

1 EA. 24" box trees $350.00 $350.00
0 EA. 5 gal trees $25.00 $0.00
0 EA. tree cuttings $5.00 $0.00

1251 SF landscape area $3.50 $4,378.50
1251 SF irrigation $1.50 $1,876.50

$6,605.00

Est.Quantity Unit Description Unit Cost Item Cost Total
0 EA. 24" box trees $350.00 $0.00
1 EA. 5 gal trees $25.00 $25.00

20 EA. tree cuttings $5.00 $100.00
7665 SF landscape area $3.50 $26,827.50
7665 SF irrigation $1.50 $11,497.50

$38,450.00

Est.Quantity Unit Description Unit Cost Item Cost Total
0 EA. 24" box trees $350.00 $0.00
5 EA. 5 gal trees $25.00 $125.00
8 EA. tree cuttings $5.00 $40.00

12479 SF landscape area $3.50 $43,676.50
12479 SF irrigation $1.50 $18,718.50

$62,560.00

Est.Quantity Unit Description Unit Cost Item Cost Total
0 EA. 24" box trees $350.00 $0.00
3 EA. 5 gal trees $25.00 $75.00

24 EA. tree cuttings $5.00 $120.00
10102 SF landscape area $3.50 $35,357.00
10102 SF irrigation $1.50 $15,153.00

$50,705.00

Est.Quantity Unit Description Unit Cost Item Cost Total
1 EA. 24" box trees $350.00 $350.00
6 EA. 5 gal trees $25.00 $150.00
4 EA. tree cuttings $5.00 $20.00

12073 SF landscape area $3.50 $42,255.50
12073 SF irrigation $1.50 $18,109.50

$60,885.00

Est.Quantity Unit Description Unit Cost Item Cost Total
0 EA. 24" box trees $350.00 $0.00
3 EA. 5 gal trees $25.00 $75.00

16 EA. tree cuttings $5.00 $80.00
10645 SF landscape area $3.50 $37,257.50
10645 SF irrigation $1.50 $15,967.50

$53,380.00

Between Cota St and Ortega St

Between Ortega St and De La Guerra St

Between Hwy 101and Gutierrez St

Between Gutierrez St and Haley St

Between Haley St and Cota St

scott.vose
Text Box
LANDSCAPE QUANTITIES



Est.Quantity Unit Description Unit Cost Item Cost Total
2 EA. 24" box trees $350.00 $700.00
3 EA. 5 gal trees $25.00 $75.00
8 EA. tree cuttings $5.00 $40.00

12705 SF landscape area $3.50 $44,467.50
12705 SF irrigation $1.50 $19,057.50

$64,340.00

Overall Maintenance of 66920 SF for 1 year @ $0.02/ sf per month $160,000

West of De La Guerra St

scott.vose
Text Box
LANDSCAPE QUANTITIES
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Site Plan
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APPENDIX C

Tentative Project Schedule



ID Task Name Duration Start Finish Predecessors

1 Lower Mission Creek Construction 2071 days Mon 3/5/12 Thu 10/18/18

2 Notice to Proceed 0 days Mon 3/5/12 Mon 3/5/12

3 Reach 1A 180 days Mon 3/5/12 Sat 9/29/12

4 Phase I 180 days Mon 3/5/12 Sat 9/29/12 2

5 Phase II 180 days Mon 3/5/12 Sat 9/29/12 2

6 Reach 1B 164 days Mon 3/5/12 Tue 9/11/12

7 Mobilization 15 days Mon 3/5/12 Wed 3/21/12 2

8 Demolition 4 days Thu 3/22/12 Mon 3/26/12 7

9 Excavation 27 days Tue 3/27/12 Thu 4/26/12 8

10 D-1 Wall 50 days Fri 4/13/12 Sat 6/9/12 9SS+15 days

11 Filter Material 14 days Mon 6/11/12 Tue 6/26/12 10

12 Gravel Placement 25 days Wed 6/27/12 Wed 7/25/12 11

13 Riprap Placement 34 days Thu 7/26/12 Mon 9/3/12 12

14 Demobilization 7 days Tue 9/4/12 Tue 9/11/12 13

15 Reach 2A 86 days Mon 3/4/13 Tue 6/11/13

16 Mobilization 15 days Mon 3/4/13 Wed 3/20/13 14FS+145 days,4,5

17 Excavation / Fill 15 days Thu 3/21/13 Sat 4/6/13 16

18 Concrete 15 days Mon 4/8/13 Wed 4/24/13 17

19 Catch Basins 10 days Thu 4/25/13 Mon 5/6/13 18

20 24" RCP 2 days Tue 5/7/13 Wed 5/8/13 19

21 Concrete Curb 5 days Thu 5/9/13 Tue 5/14/13 20

22 AC Pavement 7 days Wed 5/15/13 Wed 5/22/13 21

23 Landscape 10 days Thu 5/23/13 Mon 6/3/13 22

24 Demobilization 7 days Tue 6/4/13 Tue 6/11/13 23

25 Reach 2B 110 days Mon 3/4/13 Tue 7/9/13

26 Mobilization 15 days Mon 3/4/13 Wed 3/20/13 14FS+145 days

27 Clearing/Grubbing and Structure Removals 10 days Thu 3/21/13 Mon 4/1/13 26

28 Excavation and Shoring 35 days Tue 4/2/13 Sat 5/11/13 27

29 Structural Concrete 30 days Mon 5/13/13 Sat 6/15/13 28

30 Remove/Replace Access Road 20 days Mon 6/17/13 Tue 7/9/13 29

31 Reach 3 168 days Mon 3/3/14 Sat 9/13/14

32 Mobilization 15 days Mon 3/3/14 Wed 3/19/14 30FS+202 days,24

33 Demolition 22 days Thu 3/20/14 Mon 4/14/14 32

34 Excavation 33 days Tue 4/15/14 Thu 5/22/14 33

35 A-1 Wall 20 days Fri 5/23/14 Sat 6/14/14 34

36 D-1 Wall 15 days Mon 6/16/14 Wed 7/2/14 35

37 Filter Material 11 days Thu 7/3/14 Tue 7/15/14 36

38 Gravel Placement 19 days Wed 7/16/14 Wed 8/6/14 37

39 Riprap Placement 26 days Thu 8/7/14 Fri 9/5/14 38

40 Demobilization 7 days Sat 9/6/14 Sat 9/13/14 39

41 Reach 4 180 days Mon 3/2/15 Sat 9/26/15

42 Mobilization 15 days Mon 3/2/15 Wed 3/18/15 40FS+144 days

43 Demolition 16 days Thu 3/19/15 Mon 4/6/15 42

44 Excavation 34 days Wed 4/1/15 Sat 5/9/15 43FS-5 days

45 A-1 Wall 9 days Thu 4/23/15 Sat 5/2/15 44FS-15 days

46 B-1 Wall 20 days Mon 5/4/15 Tue 5/26/15 45

47 B-2 Wall 16 days Wed 5/27/15 Sat 6/13/15 46

48 C-1 Wall 9 days Mon 6/15/15 Wed 6/24/15 47

49 D-1 Wall 40 days Thu 6/25/15 Mon 8/10/15 48

50 Filter Material 16 days Fri 7/24/15 Tue 8/11/15 49FS-15 days

51 Gravel Placement 19 days Thu 8/6/15 Thu 8/27/15 50FS-5 days

52 Riprap Placement 26 days Thu 8/20/15 Fri 9/18/15 51FS-7 days

53 Demobilization 7 days Sat 9/19/15 Sat 9/26/15 52

54 Reach 5 187 days Mon 3/7/16 Mon 10/10/16

55 Mobilization 15 days Mon 3/7/16 Wed 3/23/16 53FS+138 days

56 Demolition 18 days Thu 3/24/16 Wed 4/13/16 55

57 Excavation 37 days Sat 4/2/16 Sat 5/14/16 56FS-10 days

58 B-2 Wall 65 days Thu 4/21/16 Tue 7/5/16 57FS-21 days

59 C-2 Wall 13 days Wed 6/29/16 Wed 7/13/16 58FS-6 days

60 D-2 Wall 30 days Mon 7/11/16 Sat 8/13/16 59FS-3 days

61 Filter Material 17 days Wed 8/3/16 Mon 8/22/16 60FS-10 days

62 Gravel Placement 21 days Mon 8/15/16 Wed 9/7/16 61FS-7 days

63 Riprap Placement 28 days Wed 8/31/16 Sat 10/1/16 62FS-7 days

64 Demobilization 7 days Mon 10/3/16 Mon 10/10/16 63

65 Reach 6 181 days Mon 3/6/17 Mon 10/2/17

66 Mobilization 15 days Mon 3/6/17 Wed 3/22/17 64FS+125 days

67 Demolition 15 days Thu 3/23/17 Sat 4/8/17 66

68 Excavation 29 days Mon 4/10/17 Fri 5/12/17 67

69 A-2 Wall 18 days Tue 5/2/17 Mon 5/22/17 68FS-10 days

70 B-2 Wall 31 days Tue 5/23/17 Tue 6/27/17 69

71 C-2 Wall 12 days Wed 6/28/17 Tue 7/11/17 70

72 D-2 Wall 20 days Wed 7/12/17 Thu 8/3/17 71

73 Filter Material 14 days Thu 7/27/17 Fri 8/11/17 72FS-7 days

74 Gravel Placement 15 days Sat 8/12/17 Tue 8/29/17 73

75 Riprap Placement 22 days Wed 8/30/17 Sat 9/23/17 74

76 Demobilization 7 days Mon 9/25/17 Mon 10/2/17 75

77 Reach 7 190 days Mon 3/12/18 Thu 10/18/18

78 Mobilization 15 days Mon 3/12/18 Wed 3/28/18 76FS+137 days

79 Demolition 7 days Thu 3/29/18 Thu 4/5/18 78

80 Excavation 47 days Mon 4/2/18 Fri 5/25/18 79FS-4 days

81 A-2 Wall 8 days Thu 5/3/18 Fri 5/11/18 80FS-20 days

82 B-2 Wall 25 days Tue 5/8/18 Tue 6/5/18 81FS-4 days

83 C-2 Wall 40 days Fri 5/25/18 Tue 7/10/18 82FS-10 days

84 D-2 Wall 52 days Mon 6/18/18 Thu 8/16/18 83FS-20 days

85 Filter Material 27 days Tue 7/24/18 Thu 8/23/18 84FS-21 days

86 Gravel Placement 32 days Wed 8/8/18 Thu 9/13/18 85FS-14 days

87 Riprap Placement 44 days Tue 8/21/18 Wed 10/10/18 86FS-21 days

88 Demobilization 7 days Thu 10/11/18 Thu 10/18/18 87

3/5

Notes:

1) Schedule based on crews working 1 shift, 10
hours per day, 6 days a week.
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2013 2014 2015 2016 2017 2018 2019

Task Split Progress Milestone Summary Project Summary External Tasks External MileTask Split

Lower Mission Creek

Tentative Construction Schedule
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Local Market Labor Rates



General Decision Number: CA100023 06/10/2011  CA23 
 
Superseded General Decision Number: CA20080023 
 
State: California 
 
Construction Types: Building, Heavy (Heavy and Dredging) and  
Highway 
 
 
County: Santa Barbara County in California. 
 
BUILDING, DREDGING (does not include hopper dredge work), HEAVY 
(does not include water well drilling), AND HIGHWAY 
CONSTRUCTION PROJECTS 
 
 
Modification Number     Publication Date 
          0              03/12/2010 
          1              03/26/2010 
          2              04/02/2010 
          3              04/16/2010 
          4              06/11/2010 
          5              07/02/2010 
          6              07/23/2010 
          7              08/13/2010 
          8              08/27/2010 
          9              09/03/2010 
          10             09/10/2010 
          11             12/03/2010 
          12             01/14/2011 
          13             02/18/2011 
          14             03/04/2011 
          15             04/08/2011 
          16             04/15/2011 
          17             04/29/2011 
          18             05/20/2011 
          19             05/27/2011 
          20             06/03/2011 
          21             06/10/2011 
 
 ASBE0005-002 06/28/2010 
 
                                  Rates          Fringes 
 
Asbestos Workers/Insulator    
(Includes the application of    
all insulating materials,    
protective coverings,    
coatings, and finishes to all    
types of mechanical systems).....$ 32.79            16.31 
Fire Stop Technician    
(Application of Firestopping    
Materials for wall openings    
and penetrations in walls,    
floors, ceilings and curtain    
walls)...........................$ 24.21            13.76 
---------------------------------------------------------------- 
 ASBE0005-004 06/28/2010 
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                                  Rates          Fringes 
 
Asbestos Removal    
worker/hazardous material    
handler (Includes    
preparation, wetting,    
stripping, removal,    
scrapping, vacuuming, bagging    
and disposing of all    
insulation materials from     
mechanical systems, whether    
they contain asbestos or not)....$ 18.70             8.65 
---------------------------------------------------------------- 
* BOIL0092-003 05/01/2011 
 
                                  Rates          Fringes 
 
BOILERMAKER......................$ 41.26            25.27 
---------------------------------------------------------------- 
 BRCA0004-003 05/01/2011 
 
                                  Rates          Fringes 
 
Bricklayer; Marble Setter........$ 35.85            11.45 
---------------------------------------------------------------- 
 BRCA0018-008 06/01/2008 
 
                                  Rates          Fringes 
 
MARBLE FINISHER..................$ 25.52             9.08 
TILE FINISHER....................$ 21.07             7.88 
---------------------------------------------------------------- 
 BRCA0018-010 09/01/2009 
 
                                  Rates          Fringes 
 
TERRAZZO FINISHER................$ 26.59             9.62 
TERRAZZO WORKER/SETTER...........$ 33.63            10.46 
---------------------------------------------------------------- 
 BRCA0018-011 08/01/2009 
 
                                  Rates          Fringes 
 
TILE LAYER.......................$ 30.04            10.84 
---------------------------------------------------------------- 
 CARP0409-001 07/01/2010 
 
                                  Rates          Fringes 
 
CARPENTER   
     (1) Carpenter, Cabinet  
     Installer, Insulation  
     Installer, Hardwood Floor  
     Worker and acoustical  
     installer, and solar panels.$ 37.35            11.08 
     (2) Millwright..............$ 37.85            11.08 
     (3) Piledriver/Derrick  
     Bargeman, Bridge or Dock  
     Carpenter, Heavy Framer,   
     Rock Bargeman or Scowman,  
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     Rockslinger, Shingler  
     (Commercial)................$ 37.48            11.08 
     (4) Pneumatic Nailer,  
     Power Stapler...............$ 37.60            11.08 
     (5)  Sawfiler...............$ 37.44            11.08 
     (6)  Scaffold Builder.......$ 28.55            11.08 
     (7)  Table Power Saw  
     Operator....................$ 37.45            11.08 
 
  FOOTNOTE: Work of forming in the construction of open cut 
  sewers or storm drains, on operations in which horizontal 
  lagging is used in conjunction with steel H-Beams driven or 
  placed in pre- drilled holes, for that portion of a lagged 
  trench against which concrete is poured, namely, as a 
  substitute for back forms (which work is performed by 
  piledrivers): $0.13 per hour additional.  Certified Welder 
  - $1.00 per hour premium. 
---------------------------------------------------------------- 
 CARP0409-002 07/01/2008 
 
                                  Rates          Fringes 
 
Diver   
     (1) Wet.....................$ 663.68            9.82 
     (2) Standby.................$ 331.84            9.82 
     (3) Tender..................$ 323.84            9.82 
     (4) Assistant Tender........$ 299.84            9.82 
 
Amounts in "Rates' column are per day 
---------------------------------------------------------------- 
 CARP0409-005 07/01/2010 
 
                                  Rates          Fringes 
 
Drywall   
     DRYWALL INSTALLER/LATHER....$ 37.35            11.08 
     STOCKER/SCRAPPER............$ 10.00             6.67 
---------------------------------------------------------------- 
 CARP0409-008 08/01/2010 
 
                                  Rates          Fringes 
 
Modular Furniture Installer......$ 17.00             7.41 
---------------------------------------------------------------- 
 ELEC0011-002 11/30/2010 
 
COMMUNICATIONS AND SYSTEMS WORK 
 
                                  Rates          Fringes 
 
Communications System   
     Installer...................$ 27.25            10.85 
     Technician..................$ 30.23             9.76 
 
SCOPE OF WORK:  
  Installation, testing, service and maintenance of systems 
  utilizing the transmission and/or transference of voice, 
  sound, vision and digital for commercial, educational, 
  security and entertainment purposes for the following: TV 
  monitoring and surveillance, background-foreground music, 
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  intercom and telephone interconnect, inventory control 
  systems, microwave transmission, multi-media, multiplex, 
  nurse call systems, radio page, school intercom and sound, 
  burglar alarms, fire alarm (see last paragraph below) and 
  low voltage master clock systems in commercial buildings. 
  Communication Systems that transmit or receive information 
  and/or control systems that are intrinsic to the above 
  listed systems; inclusion or exclusion of terminations and 
  testings of conductors determined by their function; 
  excluding all other data systems or multiple systems which 
  include control function or power supply; excluding 
  installation of raceway systems, conduit systems, line 
  voltage work, and energy management systems.  Does not 
  cover work performed at China Lake Naval Ordnance Test 
  Station.  Fire alarm work shall be performed at the current 
  inside wireman total cost package. 
---------------------------------------------------------------- 
 ELEC0413-001 01/01/2011 
 
                                  Rates          Fringes 
 
Electricians:....................$ 38.29         3%+16.00 
 
CABLE SPLICERS:  $2.00 additional per hour. 
 
ALL WORK AT VANDENBERG AFB:  $3.75 additional per hour. 
 
  FOOTNOTE: Work from trusses, swinging scaffolds, open 
  ladders, scaffolds, bosun's chairs, stacks, or the 
  maintenance of towers or open platforms where the worker is 
  subject to a direct fall or where the worker has to work 
  from a ladder or other support from a platform within 5 ft. 
  of any direct fall a distance of 50 ft. from the ground 
  floor or supporting structure: double the regular 
  straight-time rate of pay.  Safety nets, if used, will not 
  invalidate this. 
---------------------------------------------------------------- 
 ELEC1245-001 06/01/2010 
 
                                  Rates          Fringes 
 
LINE CONSTRUCTION   
     (1) Lineman; Cable splicer..$ 46.14            13.41 
     (2) Equipment specialist  
     (operates crawler  
     tractors, commercial motor  
     vehicles, backhoes,  
     trenchers, cranes (50 tons  
     and below), overhead &  
     underground distribution  
     line   equipment)...........$ 36.85            12.36 
     (3) Groundman...............$ 28.19            12.10 
     (4) Powderman...............$ 41.20            12.53 
 
  HOLIDAYS: New Year's Day, M.L. King Day, Memorial Day, 
  Independence Day, Labor Day, Veterans Day, Thanksgiving Day 
  and day after Thanksgiving, Christmas Day 
---------------------------------------------------------------- 
 ELEV0018-001 01/01/2010 
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                                  Rates          Fringes 
 
ELEVATOR MECHANIC................$ 45.33           20.035 
 
FOOTNOTE: 
  PAID VACATION:  Employer contributes 8% of regular hourly 
  rate as vacation pay credit for employees with more than 5 
  years of service, and 6% for 6 months to 5 years of service. 
  PAID HOLIDAYS: New Years Day, Memorial Day, Independence Day, 
  Labor Day, Veterans Day, Thanksgiving Day, Friday after 
  Thanksgiving, and Christmas Day. 
---------------------------------------------------------------- 
 ENGI0012-003 01/01/2011 
 
                                  Rates          Fringes 
 
OPERATOR:   Power Equipment    
(All Other Work)   
     GROUP  1....................$ 36.83            18.72 
     GROUP  2....................$ 37.61            18.72 
     GROUP  3....................$ 37.90            18.72 
     GROUP  4....................$ 39.39            18.72 
     GROUP  5....................$ 40.49            18.72 
     GROUP  6....................$ 39.61            18.72 
     GROUP  8....................$ 39.72            18.72 
     GROUP  9....................$ 40.82            18.72 
     GROUP 10....................$ 39.84            18.72 
     GROUP 11....................$ 40.94            18.72 
     GROUP 12....................$ 40.01            18.72 
     GROUP 13....................$ 40.11            18.72 
     GROUP 14....................$ 40.14            18.72 
     GROUP 15....................$ 40.22            18.72 
     GROUP 16....................$ 40.34            18.72 
     GROUP 17....................$ 40.51            18.72 
     GROUP 18....................$ 40.61            18.72 
     GROUP 19....................$ 40.72            18.72 
     GROUP 20....................$ 40.84            18.72 
     GROUP 21....................$ 41.01            18.72 
     GROUP 22....................$ 41.11            18.72 
     GROUP 23....................$ 41.22            18.72 
     GROUP 24....................$ 41.34            18.72 
     GROUP 25....................$ 41.51            18.72 
OPERATOR:   Power Equipment    
(Cranes, Piledriving &    
Hoisting)   
     GROUP  1....................$ 38.18            18.72 
     GROUP  2....................$ 38.96            18.72 
     GROUP  3....................$ 39.25            18.72 
     GROUP  4....................$ 39.39            18.72 
     GROUP  5....................$ 39.61            18.72 
     GROUP  6....................$ 39.72            18.72 
     GROUP  7....................$ 39.84            18.72 
     GROUP  8....................$ 40.01            18.72 
     GROUP  9....................$ 40.18            18.72 
     GROUP 10....................$ 41.18            18.72 
     GROUP 11....................$ 42.18            18.72 
     GROUP 12....................$ 43.18            18.72 
     GROUP 13....................$ 44.18            18.72 
OPERATOR:   Power Equipment    
(Tunnel Work)   
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     GROUP  1....................$ 38.68            18.72 
     GROUP  2....................$ 39.46            18.72 
     GROUP  3....................$ 39.75            18.72 
     GROUP  4....................$ 39.89            18.72 
     GROUP  5....................$ 40.11            18.72 
     GROUP  6....................$ 40.22            18.72 
     GROUP  7....................$ 40.34            18.72 
 
PREMIUM PAY: 
  $3.75 per hour shall be paid on all Power Equipment Operator 
  work on the followng Military Bases: China Lake Naval 
  Reserve, Vandenberg AFB, Point Arguello, Seely Naval Base, 
  Fort Irwin, Nebo Annex Marine Base, Marine Corp Logistics 
  Base Yermo, Edwards AFB, 29 Palms Marine Base and Camp 
  Pendleton 
 
  Workers required to suit up and work in a hazardous material 
  environment: $2.00 per hour additional.  Combination mixer 
  and compressor operator on gunite work shall be classified 
  as a concrete mobile mixer operator. 
 
SEE ZONE DEFINITIONS AFTER CLASSIFICATIONS 
 
POWER EQUIPMENT OPERATORS CLASSIFICATIONS  
 
  GROUP 1: Bargeman; Brakeman; Compressor operator; Ditch 
  Witch, with seat or similar type equipment; Elevator 
  operator-inside; Engineer Oiler; Forklift operator 
  (includes loed, lull or similar types under 5 tons; 
  Generator operator; Generator, pump or compressor plant 
  operator; Pump operator; Signalman; Switchman 
 
  GROUP 2: Asphalt-rubber plant operator (nurse tank operator); 
  Concrete mixer operator-skip type; Conveyor operator; 
  Fireman; Forklift operator (includes loed, lull or similar 
  types over 5 tons; Hydrostatic pump operator; oiler crusher 
  (asphalt or concrete plant); Petromat laydown machine; PJU 
  side dum jack; Screening and conveyor machine operator (or 
  similar types); Skiploader (wheel type up to 3/4 yd. 
  without attachment); Tar pot fireman; Temporary heating 
  plant operator; Trenching machine oiler 
 
  GROUP 3: Asphalt-rubber blend operator; Bobcat or similar 
  type (Skid steer); Equipment greaser (rack); Ford Ferguson 
  (with dragtype attachments); Helicopter radioman (ground); 
  Stationary pipe wrapping and cleaning machine operator 
 
  GROUP 4: Asphalt plant fireman; Backhoe operator (mini-max or 
  similar type); Boring machine operator; Boxman or mixerman 
  (asphalt or concrete); Chip spreading machine operator; 
  Concrete cleaning decontamination machine operator; 
  Concrete Pump Operator (small portable); Drilling machine 
  operator, small auger types (Texoma super economatic or 
  similar types - Hughes 100 or 200 or similar types - 
  drilling depth of 30' maximum); Equipment greaser (grease 
  truck); Guard rail post driver operator; Highline cableway 
  signalman; Horizontal Directional Drilling Machine; 
  Hydra-hammer-aero stomper; Micro Tunneling (above ground 
  tunnel); Power concrete curing machine operator; Power 
  concrete saw operator; Power-driven jumbo form setter 
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  operator; Power sweeper operator; Rock Wheel Saw/Trencher; 
  Roller operator (compacting); Screed operator (asphalt or 
  concrete); Trenching machine operator (up to 6 ft.); Vacuum 
  or much truck 
  
GROUP 5: Equipment Greaser (Grease Truck/Multi Shift).  
 
  GROUP 6: Articulating material hauler; Asphalt plant 
  engineer; Batch plant operator; Bit sharpener; Concrete 
  joint machine operator (canal and similar type); Concrete 
  planer operator; Dandy digger; Deck engine operator; 
  Derrickman (oilfield type); Drilling machine operator, 
  bucket or auger types (Calweld 100 bucket or similar types 
  - Watson 1000 auger or similar types - Texoma 330, 500 or 
  600 auger or similar types - drilling depth of 45' 
  maximum); Drilling machine operator; Hydrographic seeder 
  machine operator (straw, pulp or seed), Jackson track 
  maintainer, or similar type; Kalamazoo Switch tamper, or 
  similar type; Machine tool operator; Maginnis internal full 
  slab vibrator, Mechanical berm, curb or gutter(concrete or 
  asphalt); Mechanical finisher operator (concrete, 
  Clary-Johnson-Bidwell or similar); Micro tunnel system 
  (below ground); Pavement breaker operator (truck mounted); 
  Road oil mixing machine operator; Roller operator (asphalt 
  or finish), rubber-tired earth moving equipment (single 
  engine, up to and including 25 yds. struck); Self-propelled 
  tar pipelining machine operator; Skiploader operator 
  (crawler and wheel type, over 3/4 yd. and up to and 
  including 1-1/2 yds.); Slip form pump operator (power 
  driven hydraulic lifting device for concrete forms); 
  Tractor operator-bulldozer, tamper-scraper (single engine, 
  up to 100 h.p. flywheel and similar types, up to and 
  including D-5 and similar types); Tugger hoist operator (1 
  drum); Ultra high pressure waterjet cutting tool system 
  operator; Vacuum blasting machine operator 
 
  GROUP 8: Asphalt or concrete spreading operator (tamping or 
  finishing); Asphalt paving machine operator (Barber Greene 
  or similar type); Asphalt-rubber distribution operator; 
  Backhoe operator (up to and including 3/4 yd.), small ford, 
  Case or similar; Cast-in-place pipe laying machine 
  operator; Combination mixer and compressor operator (gunite 
  work); Compactor operator (self-propelled); Concrete mixer 
  operator (paving); Crushing plant operator; Drill Doctor; 
  Drilling machine operator, Bucket or auger types (Calweld 
  150 bucket or similar types - Watson 1500, 2000 2500 auger 
  or similar types - Texoma 700, 800 auger or similar types - 
  drilling depth of 60' maximum); Elevating grader operator; 
  Grade checker; Gradall operator; Grouting machine operator; 
  Heavy-duty repairman; Heavy equipment robotics operator; 
  Kalamazoo balliste regulator or similar type; Kolman belt 
  loader and similar type; Le Tourneau blob compactor or 
  similar type; Loader operator (Athey, Euclid, Sierra and 
  similar types); Mobark Chipper or similar; Ozzie padder or 
  similar types; P.C. slot saw; Pneumatic concrete placing 
  machine operator (Hackley-Presswell or similar type); 
  Pumpcrete gun operator; Rock Drill or similar types; Rotary 
  drill operator (excluding caisson type); Rubber-tired 
  earth-moving equipment operator (single engine, 
  caterpillar, Euclid, Athey Wagon and similar types with any 
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  and all attachments over 25 yds. up to and including 50 cu. 
  yds. struck); Rubber-tired earth-moving equipment operator 
  (multiple engine up to and including 25 yds. struck); 
  Rubber-tired scraper operator (self-loading paddle wheel 
  type-John Deere, 1040 and similar single unit); Self- 
  propelled curb and gutter machine operator; Shuttle buggy; 
  Skiploader operator (crawler and wheel type over 1-1/2 yds. 
  up to and including 6-1/2 yds.); Soil remediation plant 
  operator; Surface heaters and planer operator; Tractor 
  compressor drill combination operator; Tractor operator 
  (any type larger than D-5 - 100 flywheel h.p. and over, or 
  similar-bulldozer, tamper, scraper and push tractor single 
  engine); Tractor operator (boom attachments), Traveling 
  pipe wrapping, cleaning and bendng machine operator; 
  Trenching machine operator (over 6 ft. depth capacity, 
  manufacturer's rating); trenching Machine with Road Miner 
  attachment (over 6 ft depth capacity): Ultra high pressure 
  waterjet cutting tool system mechanic; Water pull 
  (compaction) operator 
 
GROUP 9: Heavy Duty Repairman 
 
  GROUP 10: Drilling machine operator, Bucket or auger types 
  (Calweld 200 B bucket or similar types-Watson 3000 or 5000 
  auger or similar types-Texoma 900 auger or similar 
  types-drilling depth of 105' maximum); Dual drum mixer, 
  dynamic compactor LDC350 (or similar types); Monorail 
  locomotive operator (diesel, gas or electric); Motor 
  patrol-blade operator (single engine); Multiple engine 
  tractor operator (Euclid and similar type-except Quad 9 
  cat.); Rubber-tired earth-moving equipment operator (single 
  engine, over 50 yds. struck); Pneumatic pipe ramming tool 
  and similar types; Prestressed wrapping machine operator; 
  Rubber-tired earth-moving equipment operator (single 
  engine, over 50 yds. struck); Rubber tired earth moving 
  equipment operator (multiple engine, Euclid, caterpillar 
  and similar over 25 yds. and up to 50 yds. struck), Tower 
  crane repairman; Tractor loader operator (crawler and wheel 
  type over 6-1/2 yds.); Woods mixer operator (and similar 
  Pugmill equipment) 
 
  GROUP 11: Heavy Duty Repairman - Welder Combination, Welder - 
  Certified. 
 
  GROUP 12: Auto grader operator; Automatic slip form operator; 
  Drilling machine operator, bucket or auger types (Calweld, 
  auger 200 CA or similar types - Watson, auger 6000 or 
  similar types - Hughes Super Duty, auger 200 or similar 
  types - drilling depth of 175' maximum); Hoe ram or similar 
  with compressor; Mass excavator operator less tha 750 cu. 
  yards; Mechanical finishing machine operator; Mobile form 
  traveler operator; Motor patrol operator (multi-engine); 
  Pipe mobile machine operator; Rubber-tired earth- moving 
  equipment operator (multiple engine, Euclid, Caterpillar 
  and similar type, over 50 cu. yds. struck); Rubber-tired 
  self- loading scraper operator (paddle-wheel-auger type 
  self-loading - two (2) or more units) 
 
  GROUP 13: Rubber-tired earth-moving equipment operator 
  operating equipment with push-pull system (single engine, 
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  up to and including 25 yds. struck) 
 
  GROUP 14: Canal liner operator; Canal trimmer operator; 
  Remote- control earth-moving equipment operator (operating 
  a second piece of equipment: $1.00 per hour additional); 
  Wheel excavator operator (over 750 cu. yds.) 
 
  GROUP 15: Rubber-tired earth-moving equipment operator, 
  operating equipment with push-pull system (single engine, 
  Caterpillar, Euclid, Athey Wagon and similar types with any 
  and all attachments over 25 yds. and up to and including 50 
  yds. struck); Rubber-tired earth-moving equipment operator, 
  operating equipment with push-pull system (multiple 
  engine-up to and including 25 yds. struck) 
 
  GROUP 16: Rubber-tired earth-moving equipment operator, 
  operating equipment with push-pull system (single engine, 
  over 50 yds. struck); Rubber-tired earth-moving equipment 
  operator, operating equipment with push-pull system 
  (multiple engine, Euclid, Caterpillar and similar, over 25 
  yds. and up to 50 yds. struck) 
 
  GROUP 17: Rubber-tired earth-moving equipment operator, 
  operating equipment with push-pull system (multiple engine, 
  Euclid, Caterpillar and similar, over 50 cu. yds. struck); 
  Tandem tractor operator (operating crawler type tractors in 
  tandem - Quad 9 and similar type) 
 
  GROUP 18: Rubber-tired earth-moving equipment operator, 
  operating in tandem (scrapers, belly dumps and similar 
  types in any combination, excluding compaction units - 
  single engine, up to and including 25 yds. struck) 
 
  GROUP 19: Rotex concrete belt operator (or similar types); 
  Rubber-tired earth-moving equipment operator, operating in 
  tandem (scrapers, belly dumps and similar types in any 
  combination, excluding compaction units - single engine, 
  Caterpillar, Euclid, Athey Wagon and similar types with any 
  and all attachments over 25 yds.and up to and including 50 
  cu. yds. struck); Rubber-tired earth-moving equipment 
  operator, operating in tandem (scrapers, belly dumps and 
  similar types in any combination, excluding compaction 
  units - multiple engine, up to and including 25 yds. struck) 
 
  GROUP 20: Rubber-tired earth-moving equipment operator, 
  operating in tandem (scrapers, belly dumps and similar 
  types in any combination, excluding compaction units - 
  single engine, over 50 yds. struck); Rubber-tired 
  earth-moving equipment operator, operating in tandem 
  (scrapers, belly dumps, and similar types in any 
  combination, excluding compaction units - multiple engine, 
  Euclid, Caterpillar and similar, over 25 yds. and up to 50 
  yds. struck) 
 
  GROUP 21: Rubber-tired earth-moving equipment operator, 
  operating in tandem (scrapers, belly dumps and similar 
  types in any combination, excluding compaction units - 
  multiple engine, Euclid, Caterpillar and similar type, over 
  50 cu. yds. struck) 
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  GROUP 22: Rubber-tired earth-moving equipment operator, 
  operating equipment with the tandem push-pull system 
  (single engine, up to and including 25 yds. struck) 
 
  GROUP 23: Rubber-tired earth-moving equipment operator, 
  operating equipment with the tandem push-pull system 
  (single engine, Caterpillar, Euclid, Athey Wagon and 
  similar types with any and all attachments over 25 yds. and 
  up to and including 50 yds. struck); Rubber-tired 
  earth-moving equipment operator, operating with the tandem 
  push-pull system (multiple engine, up to and including 25 
  yds. struck) 
 
  GROUP 24: Rubber-tired earth-moving equipment operator, 
  operating equipment with the tandem push-pull system 
  (single engine, over 50 yds. struck); Rubber-tired 
  earth-moving equipment operator, operating equipment with 
  the tandem push-pull system (multiple engine, Euclid, 
  Caterpillar and similar, over 25 yds. and up to 50 yds. 
  struck) 
 
  GROUP 25: Concrete pump operator-truck mounted; Rubber-tired 
  earth-moving equipment operator, operating equipment with 
  the tandem push-pull system (multiple engine, Euclid, 
  Caterpillar and similar type, over 50 cu. yds. struck) 
 
CRANES, PILEDRIVING AND HOISTING EQUIPMENT CLASSIFICATIONS   
 
  GROUP 1: Engineer oiler; Fork lift operator (includes loed, 
  lull   or similar types) 
 
GROUP 2: Truck crane oiler   
 
  GROUP 3: A-frame or winch truck operator; Ross carrier 
  operator (jobsite) 
 
  GROUP 4: Bridge-type unloader and turntable operator; 
  Helicopter hoist operator 
 
  GROUP 5:  Hydraulic boom truck; Stinger crane (Austin-Western 
  or similar type); Tugger hoist operator (1 drum) 
 
  GROUP 6: Bridge crane operator; Cretor crane operator; Hoist 
  operator (Chicago boom and similar type); Lift mobile 
  operator; Lift slab machine operator (Vagtborg and similar 
  types); Material hoist and/or manlift operator; Polar 
  gantry crane operator; Self Climbing scaffold (or similar 
  type); Shovel, backhoe, dragline, clamshell operator (over 
  3/4 yd. and up to 5 cu. yds. mrc); Tugger hoist operator 
 
  GROUP 7: Pedestal crane operator; Shovel, backhoe, dragline, 
  clamshell operator (over 5 cu. yds. mrc); Tower crane 
  repair; Tugger hoist operator (3 drum) 
 
  GROUP 8: Crane operator (up to and including 25 ton 
  capacity); Crawler transporter operator; Derrick barge 
  operator (up to and including 25 ton capacity); Hoist 
  operator, stiff legs, Guy derrick or similar type (up to 
  and including 25 ton capacity); Shovel, backhoe, dragline, 
  clamshell operator (over 7 cu. yds., M.R.C.) 
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  GROUP 9: Crane operator (over 25 tons and up to and including 
  50 tons mrc); Derrick barge operator (over 25 tons up to 
  and including 50 tons mrc); Highline cableway operator; 
  Hoist operator, stiff legs, Guy derrick or similar type 
  (over 25 tons up to and including 50 tons mrc); K-crane 
  operator; Polar crane operator; Self erecting tower crane 
  operator maximum lifting capacity ten tons 
 
  GROUP 10: Crane operator (over 50 tons and up to and 
  including 100 tons mrc); Derrick barge operator (over 50 
  tons up to and including 100 tons mrc); Hoist operator, 
  stiff legs, Guy derrick or similar type (over 50 tons up to 
  and including 100 tons mrc), Mobile tower crane operator 
  (over 50 tons, up to and including 100 tons M.R.C.); Tower 
  crane operator and tower gantry 
 
  GROUP 11: Crane operator (over 100 tons and up to and 
  including 200 tons mrc); Derrick barge operator (over 100 
  tons up to and including 200 tons mrc); Hoist operator, 
  stiff legs, Guy derrick or similar type (over 100 tons up 
  to and including 200 tons mrc); Mobile tower crane operator 
  (over 100 tons up to and including 200 tons mrc) 
 
  GROUP 12: Crane operator (over 200 tons up to and including 
  300 tons mrc); Derrick barge operator (over 200 tons up to 
  and including 300 tons mrc); Hoist operator, stiff legs, 
  Guy derrick or similar type (over 200 tons, up to and 
  including 300 tons mrc); Mobile tower crane operator (over 
  200 tons, up to and including 300 tons mrc) 
 
  GROUP 13: Crane operator (over 300 tons); Derrick barge 
  operator (over 300 tons); Helicopter pilot; Hoist operator, 
  stiff legs, Guy derrick or similar type (over 300 tons); 
  Mobile tower crane operator (over 300 tons) 
 
TUNNEL CLASSIFICATIONS   
 
  GROUP 1: Skiploader (wheel type up to 3/4 yd. without 
  attachment) 
 
GROUP 2: Power-driven jumbo form setter operator   
 
  GROUP 3: Dinkey locomotive or motorperson (up to and 
  including 10 tons) 
 
  GROUP 4: Bit sharpener; Equipment greaser (grease truck); 
  Slip form pump operator (power-driven hydraulic lifting 
  device for concrete forms); Tugger hoist operator (1 drum); 
  Tunnel locomotive operator (over 10 and up to and including 
  30 tons) 
 
  GROUP 5: Backhoe operator (up to and including 3/4 yd.); 
  Small Ford, Case or similar; Drill doctor; Grouting machine 
  operator; Heading shield operator; Heavy-duty repairperson; 
  Loader operator (Athey, Euclid, Sierra and similar types); 
  Mucking machine operator (1/4 yd., rubber-tired, rail or 
  track type); Pneumatic concrete placing machine operator 
  (Hackley-Presswell or similar type); Pneumatic heading 
  shield (tunnel); Pumpcrete gun operator; Tractor compressor 
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  drill combination operator; Tugger hoist operator (2 drum); 
  Tunnel locomotive operator (over 30 tons) 
 
GROUP 6: Heavy Duty Repairman   
 
GROUP 7:  Tunnel mole boring machine operator 
 
ENGINEERS ZONES 
 
$1.00 additional per hour for all of IMPERIAL County and the 
portions of KERN, RIVERSIDE & SAN BERNARDINO Counties as 
defined below: 
 
That area within the following Boundary:  Begin in San 
Bernardino County, approximately 3 miles NE of the intersection 
of I-15 and the California State line at that point which is 
the NW corner of Section 1, T17N,m R14E, San Bernardino 
Meridian.  Continue W in a straight line to that point which is 
the SW corner of the northwest quarter of Section 6, T27S, 
R42E, Mt. Diablo Meridian.  Continue North to the intersection 
with the Inyo County Boundary at that point which is the NE 
corner of the western half of the northern quarter of Section 
6, T25S, R42E, MDM.  Continue W along the Inyo and San 
Bernardino County boundary until the intersection with Kern 
County, as that point which is the SE corner of Section 34, 
T24S, R40E, MDM.  Continue W along the Inyo and Kern County 
boundary until the intersection with Tulare County, at that 
point which is the SW corner of the SE quarter of Section 32, 
T24S, R37E, MDM.  Continue W along the Kern and Tulare County 
boundary, until that point which is the NW corner of T25S, 
R32E, MDM.  Continue S following R32E lines to the NW corner of 
T31S, R32E, MDM.  Continue W to the NW corner of T31S, R31E, 
MDM.  Continue S to the SW corner of T32S, R31E, MDM.  Continue 
W to SW corner of SE quarter of Section 34, T32S, R30E, MDM. 
Continue S to SW corner of T11N, R17W, SBM.  Continue E along 
south boundary of T11N, SBM to SW corner of T11N, R7W, SBM. 
Continue S to SW corner of T9N, R7W, SBM.  Continue E along 
south boundary of T9N, SBM to SW corner of T9N, R1E, SBM. 
Continue S along west boundary of R1E, SMB to Riverside County 
line at the SW corner of T1S, R1E, SBM.  Continue E along south 
boundary of T1s, SBM (Riverside County Line) to SW corner of 
T1S, R10E, SBM.  Continue S along west boundary of R10E, SBM to 
Imperial County line at the SW corner of T8S, R10E, SBM. 
Continue W along Imperial and Riverside county line to NW 
corner of T9S, R9E, SBM.  Continue S along the boundary between 
Imperial and San Diego Counties, along the west edge of R9E, 
SBM to the south boundary of Imperial County/California state 
line.  Follow the California state line west to Arizona state 
line, then north to Nevada state line, then continuing NW back 
to start at the point which is the NW corner of Section 1, 
T17N, R14E, SBM 
 
$1.00 additional per hour for portions of SAN LUIS OBISPO, 
KERN, SANTA BARBARA & VENTURA as defined below: 
  
That area within the following Boundary:  Begin approximately 5 
miles north of the community of Cholame, on the Monterey County 
and San Luis Obispo County boundary at the NW corner of T25S, 
R16E, Mt. Diablo Meridian.  Continue south along the west side 
of R16E to the SW corner of T30S, R16E, MDM.  Continue E to SW 
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corner of T30S, R17E, MDM.  Continue S to SW corner of T31S, 
R17E, MDM.  Continue E to SW corner of T31S, R18E, MDM. 
Continue S along West side of R18E, MDM as it crosses into San 
Bernardino Meridian numbering area and becomes R30W.  Follow 
the west side of R30W, SBM to the SW corner of T9N, R30W, SBM. 
Continue E along the south edge of T9N, SBM to the Santa 
Barbara County and Ventura County boundary at that point whch 
is the SW corner of Section 34.T9N, R24W, SBM, continue S along 
the Ventura County line to that point which is the SW corner of 
the SE quarter of Section 32, T7N, R24W, SBM.   Continue E 
along the south edge of T7N, SBM to the SE corner to T7N, R21W, 
SBM.  Continue N along East side of R21W, SBM to Ventura County 
and Kern County boundary at the NE corner of T8N, R21W. 
Continue W along the Ventura County and Kern County boundary to 
the SE corner of T9N, R21W.  Continue North along the East edge 
of R21W, SBM to the NE corner of T12N, R21W, SBM.  Continue 
West along the north edge of T12N, SBM to the SE corner of 
T32S, R21E, MDM. [T12N SBM is a think strip between T11N SBM 
and T32S MDM]. Continue North along the East side of R21E, MDM 
to the Kings County and Kern County border at the NE corner of 
T25S, R21E, MDM, continue West along the Kings County and Kern 
County Boundary until the intersection of San Luis Obispo 
County.  Continue west along the Kings County and San Luis 
Obispo County boundary until the intersection with Monterey 
County.  Continue West along the Monterey County and San Luis 
Obispo County boundary to the beginning point at the NW corner 
of T25S, R16E, MDM. 
 
  
$2.00 additional per hour for INYO and MONO Counties and the 
Northern portion of SAN BERNARDINO County as defined below: 
 
That area within the following Boundary:  Begin at the 
intersection of the northern boundary of Mono County and the 
California state line at the point which is the center of 
Section 17, T10N, R22E, Mt. Diablo Meridian.  Continue S then 
SE along the entire western boundary of Mono County, until it 
reaches Inyo County at the point which is the NE corner of the 
Western half of the NW quarter of Section 2, T8S, R29E, MDM. 
Continue SSE along the entire western boundary of Inyo County, 
until the intersection with Kern County at the point which is 
the SW corner of the SE Â¼ of Section 32, T24S, R37E, MDM. 
Continue E along the Inyo and Kern County boundary until the 
intersection with San Bernardino County at that point which is 
the SE corner of section 34, T24S, R40E, MDM.  Continue E along 
the Inyo and San Bernardino County boundary until the point 
which is the NE corner of the Western half of the NW quarter of 
Section 6, T25S, R42E, MDM.  Continue S to that point which is 
the SW corner of the NW quarter of Section 6, T27S, R42E, MDM. 
Continue E in a straight line to the California and Nevada 
state border at the point which is the NW corner of Section 1, 
T17N, R14E, San Bernardino Meridian.  Then continue NW along 
the state line to the starting point, which is the center of 
Section 18, T10N, R22E, MDM. 
 
REMAINING AREA NOT DEFINED ABOVE RECIEVES BASE RATE 
 
---------------------------------------------------------------- 
 ENGI0012-004 08/01/2009 
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                                  Rates          Fringes 
 
OPERATOR:   Power Equipment    
(DREDGING)   
     (1) Leverman................$ 44.83            17.22 
     (2) Dredge dozer............$ 40.36            17.22 
     (3) Deckmate................$ 40.25            17.22 
     (4) Winch operator (stern  
     winch on dredge)............$ 39.70            17.22 
     (5) Fireman-Oiler,  
     Deckhand, Bargeman,  
     Leveehand...................$ 39.16            17.22 
     (6) Barge Mate..............$ 39.77            17.22 
---------------------------------------------------------------- 
 IRON0002-004 07/01/2010 
 
                                  Rates          Fringes 
 
Ironworkers:   
     Fence Erector...............$ 26.58            15.26 
     Ornamental, Reinforcing  
     and Structural..............$ 33.00            23.73 
 
PREMIUM PAY: 
 
$6.00 additional per hour at the following locations: 
 
China Lake Naval Test Station, Chocolate Mountains Naval 
Reserve-Niland, 
Edwards AFB, Fort Irwin Military Station, Fort Irwin Training 
Center-Goldstone, San Clemente Island, San Nicholas Island, 
Susanville Federal Prison, 29 Palms - Marine Corps, U.S. Marine 
Base - Barstow, U.S. Naval Air Facility - Sealey, Vandenberg AFB 
 
$4.00 additional per hour at the following locations: 
 
Army Defense Language Institute - Monterey, Fallon Air Base, 
Naval Post Graduate School - Monterey, Yermo Marine Corps 
Logistics Center 
 
$2.00 additional per hour at the following locations: 
 
Port Hueneme, Port Mugu, U.S. Coast Guard Station - Two Rock 
 
---------------------------------------------------------------- 
 LABO0300-001 09/01/2010 
 
                                  Rates          Fringes 
 
Brick Tender.....................$ 27.17            12.40 
---------------------------------------------------------------- 
 LABO0300-003 07/01/2010 
 
                                  Rates          Fringes 
 
LABORER (GUNITE)   
     GROUP 1.....................$ 30.04            14.20 
     GROUP 2.....................$ 29.09            14.20 
     GROUP 3.....................$ 25.55            14.20 
LABORER (TUNNEL)   
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     GROUP 1.....................$ 31.24            12.51 
     GROUP 2.....................$ 31.56            12.51 
     GROUP 3.....................$ 32.02            12.51 
     GROUP 4.....................$ 32.71            12.51 
LABORER   
     GROUP 1.....................$ 26.33            16.00 
     GROUP 2.....................$ 26.88            16.00 
     GROUP 3.....................$ 27.43            16.00 
     GROUP 4.....................$ 28.98            16.00 
     GROUP 5.....................$ 29.33            16.00 
 
  FOOTNOTE: GUNITE PREMIUM PAY:   Workers working from a 
  Bosn'n's Chair or suspended from a  rope or cable shall 
  receive 40 cents per hour above the foregoing applicable 
  classification rates.   Workers doing gunite and/or 
  shotcrete work in a tunnel shall  receive 35 cents per hour 
  above the foregoing applicable classification rates, paid 
  on a portal-to-portal basis.   Any work performed on, in or 
  above any smoke stack, silo, storage elevator or similar 
  type of structure, when such  structure is in excess of 
  75'-0" above base level and which work must be performed in 
  whole or in part more than 75'-0" above base level, that 
  work performed above the 75'-0" level  shall be compensated 
  for at 35 cents per hour above the  applicable 
  classification wage rate. 
 
LABORER CLASSIFICATIONS   
 
  GROUP 1: Cleaning and handling of panel forms; Concrete 
  screeding for rough strike-off; Concrete, water curing; 
  Demolition laborer, the cleaning of brick if performed by a 
  worker performing any other phase of demolition work, and 
  the cleaning of lumber; Fire watcher, limber, brush loader, 
  piler and debris handler; Flag person; Gas, oil and/or 
  water pipeline laborer; Laborer, asphalt-rubber material 
  loader; Laborer, general or construction; Laborer, general 
  clean-up; Laborer, landscaping; Laborer, jetting; Laborer, 
  temporary water and air lines; Material hose operator 
  (walls, slabs, floors and decks); Plugging, filling of shee 
  bolt holes; Dry packing of concrete; Railroad maintenance, 
  repair track person and road beds; Streetcar and railroad 
  construction track laborers; Rigging and signaling; Scaler; 
  Slip form raiser; Tar and mortar; Tool crib or tool house 
  laborer; Traffic control by any method; Window cleaner; 
  Wire mesh pulling - all concrete pouring operations 
 
  GROUP 2:  Asphalt shoveler; Cement dumper (on 1 yd. or larger 
  mixer and handling bulk cement); Cesspool digger and 
  installer; Chucktender; Chute handler, pouring concrete, 
  the handling of the chute from readymix trucks, such as 
  walls, slabs, decks, floors, foundation, footings, curbs, 
  gutters and sidewalks; Concrete curer, impervious membrane 
  and form oiler; Cutting torch operator (demolition); Fine 
  grader, highways and street paving, airport, runways and 
  similar type heavy construction; Gas, oil and/or water 
  pipeline wrapper - pot tender and form person; Guinea 
  chaser; Headerboard person - asphalt; Laborer, packing rod 
  steel and pans; Membrane vapor barrier installer; Power 
  broom sweeper (small); Riprap stonepaver, placing stone or 
  wet sacked concrete; Roto scraper and tiller; Sandblaster 
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  (pot tender); Septic tank digger and installer(lead); Tank 
  scaler and cleaner; Tree climber, faller, chain saw 
  operator, Pittsburgh chipper and similar type brush 
  shredder; Underground laborer, including caisson bellower 
 
  GROUP 3: Buggymobile person; Concrete cutting torch; Concrete 
  pile cutter; Driller, jackhammer, 2-1/2 ft. drill steel or 
  longer; Dri-pak-it machine; Gas, oil and/or water pipeline 
  wrapper, 6-in. pipe and over, by any method, inside and 
  out; High scaler (including drilling of same); Hydro seeder 
  and similar type; Impact wrench multi-plate; Kettle person, 
  pot person and workers applying asphalt, lay-kold, 
  creosote, lime caustic and similar type materials 
  ("applying" means applying, dipping, brushing or handling 
  of such materials for pipe wrapping and waterproofing); 
  Operator of pneumatic, gas, electric tools, vibrating 
  machine, pavement breaker, air blasting, come-alongs, and 
  similar mechanical tools not separately classified herein; 
  Pipelayer's backup person, coating, grouting, making of 
  joints, sealing, caulking, diapering and including rubber 
  gasket joints, pointing and any and all other services; 
  Rock slinger; Rotary scarifier or multiple head concrete 
  chipping scarifier; Steel headerboard and guideline setter; 
  Tamper, Barko, Wacker and similar type; Trenching machine, 
  hand-propelled 
 
  GROUP 4: Asphalt raker, lute person, ironer, asphalt dump 
  person, and asphalt spreader boxes (all types); Concrete 
  core cutter (walls, floors or ceilings), grinder or sander; 
  Concrete saw person, cutting walls or flat work, scoring 
  old or new concrete; Cribber, shorer, lagging, sheeting and 
  trench bracing, hand-guided lagging hammer; Head rock 
  slinger; Laborer, asphalt- rubber distributor boot person; 
  Laser beam in connection with laborers' work; Oversize 
  concrete vibrator operator, 70 lbs. and over; Pipelayer 
  performing all services in the laying and installation of 
  pipe from the point of receiving pipe in the ditch until 
  completion of operation, including any and all forms of 
  tubular material, whether pipe, metallic or non-metallic, 
  conduit and any other stationary type of tubular device 
  used for the conveying of any substance or element, whether 
  water, sewage, solid gas, air, or other product whatsoever 
  and without regard to the nature of material from which the 
  tubular material is fabricated; No-joint pipe and stripping 
  of same; Prefabricated manhole installer; Sandblaster 
  (nozzle person), water blasting, Porta Shot-Blast 
 
  GROUP 5: Blaster powder, all work of loading holes, placing 
  and blasting of all powder and explosives of whatever type, 
  regardless of method used for such loading and placing; 
  Driller: All power drills, excluding jackhammer, whether 
  core, diamond, wagon, track, multiple unit, and any and all 
  other types of mechanical drills without regard to the form 
  of motive power; Toxic waste removal 
 
TUNNEL LABORER CLASSIFICATIONS   
 
  GROUP 1: Batch plant laborer; Bull gang mucker, track person; 
  Changehouse person; Concrete crew, including rodder and 
  spreader; Dump person; Dump person (outside); Swamper 
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  (brake person and switch person on tunnel work); Tunnel 
  materials handling person 
 
  GROUP 2: Chucktender, cabletender; Loading and unloading 
  agitator cars; Nipper; Pot tender, using mastic or other 
  materials (for example, but not by way of limitation, 
  shotcrete, etc.); Vibrator person, jack hammer, pneumatic 
  tools (except driller) 
 
  GROUP 3: Blaster, driller, powder person; Chemical grout jet 
  person; Cherry picker person; Grout gun person; Grout mixer 
  person; Grout pump person; Jackleg miner; Jumbo person; 
  Kemper and other pneumatic concrete placer operator; Miner, 
  tunnel (hand or machine); Nozzle person; Operating of 
  troweling and/or grouting machines; Powder person (primer 
  house); Primer person; Sandblaster; Shotcrete person; Steel 
  form raiser and setter; Timber person, retimber person, 
  wood or steel; Tunnel Concrete finisher 
 
  GROUP 4: Diamond driller; Sandblaster; Shaft and raise work 
   
 
GUNITE LABORER CLASSIFICATIONS  
 
GROUP 1: Rodmen, Nozzlemen  
 
GROUP 2: Gunmen  
 
GROUP 3: Reboundmen 
---------------------------------------------------------------- 
 LABO0300-008 08/05/2009 
 
                                  Rates          Fringes 
 
LABORER   
     PLASTER CLEAN-UP LABORER....$ 26.65            15.95 
     PLASTER TENDER..............$ 29.20            15.95 
 
Work at Military Bases -  $3.00 additional per hour: 
  Coronado Naval Amphibious Base, Fort Irwin, Marine Corps Air 
  Station-29 Palms, Imperial Beach Naval Air Station, Marine 
  Corps Logistics Supply Base, Marine Corps Pickle Meadows, 
  Mountain Warfare Training Center, Naval Air 
  Facility-Seeley, North Island Naval Air Station, Vandenberg 
  AFB. 
---------------------------------------------------------------- 
 LABO0882-002 01/01/2010 
 
                                  Rates          Fringes 
 
Asbestos Removal Laborer.........$ 26.15            11.65 
 
  SCOPE OF WORK:  Includes site mobilization, initial site 
  cleanup, site preparation, removal of asbestos-containing 
  material and toxic waste, encapsulation, enclosure and 
  disposal of asbestos- containing materials and toxic waste 
  by hand or with equipment or machinery; scaffolding, 
  fabrication of temporary wooden barriers and assembly of 
  decontamination stations. 
---------------------------------------------------------------- 
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 LABO1184-001 07/01/2010 
 
                                  Rates          Fringes 
 
Laborers: (HORIZONTAL    
DIRECTIONAL DRILLING)   
     (1) Drilling Crew Laborer...$ 27.05            11.65 
     (2) Vehicle Operator/Hauler.$ 27.22            11.65 
     (3) Horizontal Directional  
     Drill Operator..............$ 29.07            11.65 
     (4) Electronic Tracking  
     Locator.....................$ 31.07            11.65 
Laborers: (STRIPING/SLURRY    
SEAL)   
     GROUP 1.....................$ 28.50            14.56 
     GROUP 2.....................$ 29.80            14.56 
     GROUP 3.....................$ 31.81            14.56 
     GROUP 4.....................$ 33.55            14.56 
 
LABORERS - STRIPING CLASSIFICATIONS   
 
  GROUP 1: Protective coating, pavement sealing, including 
  repair and filling of cracks by any method on any surface 
  in parking lots, game courts and playgrounds; carstops; 
  operation of all related machinery and equipment; equipment 
  repair technician 
 
  GROUP 2: Traffic surface abrasive blaster; pot tender - 
  removal of all traffic lines and markings by any method 
  (sandblasting, waterblasting, grinding, etc.) and 
  preparation of surface for coatings.  Traffic control 
  person: controlling and directing traffic through both 
  conventional and moving lane closures; operation of all 
  related machinery and equipment 
 
  GROUP 3: Traffic delineating device applicator: Layout and 
  application of pavement markers, delineating signs, rumble 
  and traffic bars, adhesives, guide markers, other traffic 
  delineating devices including traffic control. This 
  category includes all traffic related surface preparation 
  (sandblasting, waterblasting, grinding) as part of the 
  application process. Traffic protective delineating system 
  installer: removes, relocates, installs, permanently 
  affixed roadside and parking delineation barricades, 
  fencing, cable anchor, guard rail, reference signs, 
  monument markers; operation of all related machinery and 
  equipment; power broom sweeper 
 
  GROUP 4: Striper: layout and application of traffic stripes 
  and markings; hot thermo plastic; tape traffic stripes and 
  markings, including traffic control; operation of all 
  related machinery and equipment 
---------------------------------------------------------------- 
 PAIN0036-002 01/01/2011 
 
                                  Rates          Fringes 
 
Painters: (Including Lead    
Abatement)   
     (1) Journeyman Painter......$ 27.39            10.08 
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     (2) Repaint.................$ 23.10            10.08 
     (3) Iron & Steel............$ 29.32            10.08 
     (4) High Iron & Steel.......$ 31.32            10.08 
     (5) All Other Work..........$ 29.32            10.08 
 
REPAINT: 
Repaint of any structure with the exception of work involving 
the aerospace industry, breweries, commercial recreational 
facilities, hotels which operate commercial establishments as 
part of hotel service, and sports facilities, tenant 
improvement work not included in conjunction with the 
construction of the building and all repainting of tenant 
improvement projects. 
 
HIGH IRON & STEEL: 
Aerial towers, towers, radio towers, smoke stacks, flag poles 
(any flag poles that can be finished from the ground with a 
ladder excluded), elevated water towers, steeples and domes in 
their entirety and any other extremely high and hazardous work, 
cooning steel, bos'n chair, or other similar devices, painting 
in other high hazardous work shall be classified as high iron & 
steel 
 
---------------------------------------------------------------- 
 PAIN0036-008 01/05/2011 
 
                                  Rates          Fringes 
 
DRYWALL FINISHER/TAPER...........$ 33.22            12.94 
---------------------------------------------------------------- 
 PAIN0036-015 01/01/2011 
 
                                  Rates          Fringes 
 
GLAZIER..........................$ 36.90            21.78 
 
  FOOTNOTE:  Additional $1.25 per hour for work in a condor, 
  from the third (3rd) floor and up  Additional $1.25 per 
  hour for work on the outside  of the building from a swing 
  stage or any suspended contrivance, from the ground up 
---------------------------------------------------------------- 
 PAIN1247-002 01/01/2010 
 
                                  Rates          Fringes 
 
SOFT FLOOR LAYER.................$ 30.85            10.54 
---------------------------------------------------------------- 
 PLAS0200-006 08/04/2010 
 
                                  Rates          Fringes 
 
PLASTERER........................$ 30.21            14.23 
 
VANDENBURG AFB:  $3.00 additional per hour. 
---------------------------------------------------------------- 
 PLAS0500-002 07/01/2010 
 
                                  Rates          Fringes 
 
CEMENT MASON/CONCRETE FINISHER...$ 29.50            19.85 
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---------------------------------------------------------------- 
 PLUM0016-004 07/01/2010 
 
                                  Rates          Fringes 
 
PLUMBER/PIPEFITTER   
     (1) Work on strip malls,  
     light commercial, tenant  
     improvement and remodel  
     work........................$ 30.32            14.98 
     (2) Work on new additions  
     and remodeling of bars,  
     restaurants, stores and  
     commercial buildings not  
     to exceed 5,000 sq. ft. of  
     floor space.................$ 37.74            16.66 
     (3) All other work..........$ 38.92            17.64 
     (4) Vandenburg Air Force  
     Base........................$ 43.42            17.64 
---------------------------------------------------------------- 
 PLUM0345-001 07/01/2010 
 
                                  Rates          Fringes 
 
PLUMBER   
     Landscape/Irrigation Fitter.$ 27.35            14.59 
     Sewer & Storm Drain Work....$ 26.43            16.47 
---------------------------------------------------------------- 
 ROOF0036-002 08/01/2010 
 
                                  Rates          Fringes 
 
ROOFER...........................$ 34.65             9.07 
 
  FOOTNOTE: Pitch premium: Work on which employees are exposed 
  to pitch fumes or required to handle pitch, pitch base or 
  pitch impregnated products, or any material containing coal 
  tar pitch, the entire roofing crew shall receive $1.75 per 
  hour "pitch premium" pay. 
---------------------------------------------------------------- 
 SFCA0669-007 04/01/2011 
 
                                  Rates          Fringes 
 
SPRINKLER FITTER.................$ 33.35            17.75 
---------------------------------------------------------------- 
 SHEE0273-002 02/01/2011 
 
                                  Rates          Fringes 
 
SHEET METAL WORKER...............$ 39.75            16.94 
 
  HOLIDAYS: New Year's Day, Martin Luther King Day, President's 
  Day, Good Friday, Memorial Day, Indepdendence Day, Labor 
  Day, Veterans Day,Thankisgiving Day & Friday after, 
  Christmas Day 
---------------------------------------------------------------- 
 TEAM0011-002 07/01/2008 
 
                                  Rates          Fringes 
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TRUCK DRIVER   
     GROUP  1....................$ 26.44            18.24 
     GROUP  2....................$ 26.59            18.24 
     GROUP  3....................$ 26.72            18.24 
     GROUP  4....................$ 26.91            18.24 
     GROUP  5....................$ 26.94            18.24 
     GROUP  6....................$ 26.97            18.24 
     GROUP  7....................$ 27.22            18.24 
     GROUP  8....................$ 27.47            18.24 
     GROUP  9....................$ 27.67            18.24 
     GROUP 10....................$ 27.97            18.24 
     GROUP 11....................$ 28.47            18.24 
     GROUP 12....................$ 28.90            18.24 
 
WORK ON ALL MILITARY BASES: 
PREMIUM PAY:  $3.00 per hour additional. 
  [29 palms Marine Base, Camp Roberts, China Lake, Edwards AFB, 
  El Centro Naval Facility, Fort Irwin, Marine Corps 
  Logistics Base at Nebo & Yermo, Mountain Warfare Training 
  Center, Bridgeport,   Point Arguello, Point Conception, 
  Vandenberg AFB] 
 
 
TRUCK DRIVERS CLASSIFICATIONS   
 
 
GROUP 1: Truck driver   
 
  GROUP 2: Driver of vehicle or combination of vehicles - 2 
  axles; Traffic control pilot car excluding moving heavy 
  equipment permit load; Truck mounted broom 
 
  GROUP 3: Driver of vehicle or combination of vehicles - 3 
  axles; Boot person; Cement mason distribution truck;  Fuel 
  truck driver; Water truck - 2 axle; Dump truck, less than 
  16 yds. water level; Erosion control driver 
 
  GROUP 4: Driver of transit mix truck, under 3 yds.; Dumpcrete 
  truck, less than 6-1/2 yds. water level 
 
  GROUP 5: Water truck, 3 or more axles; Truck greaser and tire 
  person ($0.50 additional for tire person); Pipeline and 
  utility working truck driver, including winch truck and 
  plastic fusion, limited to pipeline and utility work; 
  Slurry truck driver 
 
  GROUP 6: Transit mix truck, 3 yds. or more; Dumpcrete truck, 
  6-1/2 yds. water level and over; Vehicle or combination of 
  vehicles - 4 or more axles; Oil spreader truck; Dump truck, 
  16 yds. to 25 yds. water level 
 
  GROUP 7: A Frame, Swedish crane or similar; Forklift driver; 
  Ross carrier driver 
 
  GROUP 8: Dump truck, 25 yds. to 49 yds. water level; Truck 
  repair person; Water pull - single engine; Welder 
 
  GROUP 9: Truck repair person/welder; Low bed driver, 9 axles 
  or over 
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  GROUP 10: Dump truck - 50 yds. or more water level; Water 
  pull - single engine with attachment 
 
  GROUP 11: Water pull - twin engine; Water pull - twin engine 
  with attachments; Winch truck driver - $1.25 additional 
  when operating winch or similar special attachments 
 
GROUP 12: Boom Truck 17K and above 
---------------------------------------------------------------- 
 
WELDERS - Receive rate prescribed for craft performing 
operation to which welding is incidental. 
================================================================ 
 
Unlisted classifications needed for work not included within 
the scope of the classifications listed may be added after 
award only as provided in the labor standards contract clauses 
(29CFR 5.5 (a) (1) (ii)). 
 
---------------------------------------------------------------- 
 
In the listing above, the "SU" designation means that rates 
listed under the identifier do not reflect collectively 
bargained wage and fringe benefit rates.  Other designations 
indicate unions whose rates have been determined to be 
prevailing. 
 
---------------------------------------------------------------- 
 
                   WAGE DETERMINATION APPEALS PROCESS 
 
1.) Has there been an initial decision in the matter? This can 
be: 
 
*  an existing published wage determination 
*  a survey underlying a wage determination 
*  a Wage and Hour Division letter setting forth a position on 
   a wage determination matter 
*  a conformance (additional classification and rate) ruling 
 
On survey related matters, initial contact, including requests 
for summaries of surveys, should be with the Wage and Hour 
Regional Office for the area in which the survey was conducted 
because those Regional Offices have responsibility for the 
Davis-Bacon survey program. If the response from this initial 
contact is not satisfactory, then the process described in 2.) 
and 3.) should be followed. 
 
With regard to any other matter not yet ripe for the formal 
process described here, initial contact should be with the 
Branch of Construction Wage Determinations.  Write to: 
 
 Branch of Construction Wage Determinations 
 Wage and Hour Division 
 U.S. Department of Labor 
 200 Constitution Avenue, N.W. 
 Washington, DC 20210 
 
2.) If the answer to the question in 1.) is yes, then an 
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interested party (those affected by the action) can request 
review and reconsideration from the Wage and Hour Administrator 
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to: 
 
 Wage and Hour Administrator 
 U.S. Department of Labor 
 200 Constitution Avenue, N.W. 
 Washington, DC 20210 
 
The request should be accompanied by a full statement of the 
interested party's position and by any information (wage 
payment data, project description, area practice material, 
etc.) that the requestor considers relevant to the issue. 
 
3.) If the decision of the Administrator is not favorable, an 
interested party may appeal directly to the Administrative 
Review Board (formerly the Wage Appeals Board).  Write to: 
 
 Administrative Review Board 
 U.S. Department of Labor 
 200 Constitution Avenue, N.W. 
 Washington, DC 20210 
 
4.) All decisions by the Administrative Review Board are final. 
 
================================================================ 
 
          END OF GENERAL DECISION 
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Lower Mission Creek
Flood Control Cost Engineering Report

October 2011

APPENDIX E

Estimated Production Rates



TITLE: Lower Mission Creek
SUBJECT: Output Rates Steel Sheet Piles
MADE BY: SKV JOB NO.: T24732

CHECKED BY: DATE: 2/17/2011

Sheet No. 1 of 1

PZ 27 STEEL SHEET PILE

CREW: Z Steel Set Pile Crew (Land) 8 crew members

PRODUCTION 0.12 mh/vlf

Output 8.00 mh/crew hr 70 vlf/crew hr

0.12 mh/vlf

PZ 27 STEEL SHEET PILE DEMOLITION

CREW: Z Steel Set Pile Crew (Land) 5 crew members

PRODUCTION 1.00 mh/ea

Output 5.00 mh/crew hr 5 ea/crew hr

1.00 mh/ea
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TITLE: Lower Mission Creek
SUBJECT: Output Rates for Rock Placement
MADE BY: SKV JOB NO.: T24732

CHECKED BY: DATE: 2/17/2011

Sheet No. 1 of 1

RIPRAP

CREW: Z Riprap Placement Crew 2 crew members

PRODUCTION

5 cy bucket

0.60 % fill

45 min/hr

0.50 cycle/min

1.50 ton/cy

Output 101 ton/ crew hr 101 ton/crew hr

GRAVEL

CREW: Z Gravel Placement Crew 4 crew members

PRODUCTION

5 cy bucket

0.80 % fill

45 min/hr

0.50 cycle/min

1.50 ton/cy

Output 135 ton/ crew hr 135 ton/crew hr

BOULDER CLUSTER

CREW: Z Boulder Cluster Crew 4 crew members

PRODUCTION 0.08 mh/ton

Output 1.00 mh/crew hr 13 ton/crew hr

0.080 mh/ton
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TITLE: Lower Mission Creek
SUBJECT: Output Rates Geotextile Fabric
MADE BY: SKV JOB NO.: T24732

CHECKED BY: DATE: 2/17/2011

Sheet No. 1 of 1

GEOTEXTILE PLACEMENT

CREW: Z Geotextile Placement Crew 2 crew members

PRODUCTION 0.02 mh/sy

Output 2.00 mh/crew hr 114 sy/crew hr

0.02 mh/sy

DRAINAGE MAT PLACEMENT

CREW: Z Drainage Mat Placement Crew 2 crew members

PRODUCTION 0.01 mh/sf

Output 2.00 mh/crew hr 200 sf/crew hr

0.01 mh/sf
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TITLE: Lower Mission Creek
SUBJECT: Output Rates for Bulkhead Placement
MADE BY: SKV JOB NO.: T24732

CHECKED BY: DATE: 2/17/2011

Sheet No. 1 of 1

BULKHEAD PLACEMENT

CREW: Z Crane Crew 4 crew members

PRODUCTION 27.50 mh/ea

Output 4.00 mh/crew hr 0.15 ea/crew hr

27.50 mh/ea
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TITLE: Lower Mission Creek
SUBJECT: Output Rates for Structural Steel Placement
MADE BY: SKV JOB NO.: T24732

CHECKED BY: DATE: 2/17/2011

Sheet No. 1 of 1

STRUCTURAL STEEL PLACEMENT

CREW: Z Steel Placement Crew 4 crew members

PRODUCTION 40.00 mh/ton

Output 4.00 mh/crew hr 0.10 ton/crew hr

40.00 mh/ton
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PHONE LOG

CLIENT: Los Angeles District, U.S. Army Corps of Engineers

JOB TITLE: Lower Mission Creek Flood Control

PROJECT NO.: T24732

SUBJECT: Fitzgerald Formliners

CONVERSATION DATE: February 11, 2011

PREPARED BY: Scott Vose

CONVERSATIONALISTS: Josh Hernandez of Fitzgerald Formliners and Scott Vose of Tetra
Tech

This phone log summarizes the items discussed or issues resolved during the phone conversation
to the best of the writer’s ability.

Josh Hernandez from Fitzgerald Formliners was spoken to. The Fitzgerald Formliners office is
located in Santa Ana, CA. Josh’s phone number is (714) 612-3333. Fitzgerald Formliners is
capable of providing materials for the concrete formliners that would be used on portions of the
floodwall to provide a stone looking finish. Josh gave the following price quotes and information
regarding the purchase of the formliners:

 For the specific formliner requested, there are two types of materials that they could be
made out of. The formliner made of urethane could be reused up to 100 times but is more
expensive. Whereas the liner made of “ABS .150” can be reused up to 15 times, but is
cheaper. Josh provided quotes on both.

 Josh based his quotes on needing approximately 3,000-lf of channel with walls on both
sides in order to calculate a price per square foot. We also assumed an average height of
15-ft for the channel walls.

 The quotes for the two formliner materials are on the next pages.

 The urethane formliner would require 1,504-sf of forms to be purchased to cover the
3,000-lf of channel in the estimate. The purchasing of the 1,504-sf of urethane liners
would cost $36,833.20. This cost would be spread over the total area of the walls (3000-lf
x 2-sides x 15-ft height = 90,000-sf). So the unit cost of this liner would be approximately
$0.41-sf of wall.

 The plastic formliner would require 6,016-sf of forms to be purchased to cover the 3,000-
lf of channel in the estimate. The purchasing of the 6,016-sf of urethane liners would cost



PHONE LOG

Page 2

$22,320.77. This cost would be spread over the total area of the walls (3000-lf x 2-sides x
15-ft height = 90,000-sf). So the unit cost of this liner would be approximately $0.25-sf of
wall.



Fitzgerald Formliners

1500 E. Chestnut, Santa Ana, CA 92701 Phone: 714-547-6710, Fax: 714-547-7958

Price Quotation

www.formliners.com

Congratulations for choosing Fitzgerald Formliners and Thank you for the 
opportunity to quote the liner on your project!

We have been manufacturing form liner exclusively since 1979 and we are a 
leader in the industry in both manufacturing and quality of liner.  We offer 
local on-site sales support for your project as well as a qualified in- house 
sales staff.  We welcome you to tour our facility and experience first- hand 
why we lead the industry in liner.

Freight rate is approximate to your zip code, based on a single shipment.  
Due to recent volatility in fuel prices all shipping costs are subject to upward 
revision at time of shipment.
  
Lead-time begins upon receipt of a written purchase order, signed sales order 
acknowledgement, deposit and any required approvals.

Note: This proposal is based upon information made available to us at bid 
time and is a minimum quantity order.  If less material is ordered the overall 
total price will remain the same; if more material is ordered the overall total 

Tetra Tech, Inc.

17885 Von Karman Suite 500
Phone: 949-809-5115

138067SA0211

 Scott Vose

Irvine, California 
92614

1022101609 1570523203

Fax: 949-809-5013

Cover Sheet

Date: February/11/2011

Time: 10:49 AM

Project: Lower Mission Creek

CHECK OUR ONLINE CATALOG AT 
www.formliners.com



Fitzgerald Formliners

1500 E. Chestnut, Santa Ana, CA 92701 Phone: 714-547-6710, Fax: 714-547-7958

Price Quotation

www.formliners.com

price will increase.

DEPOSITS
A deposit of 100% is required unless an open terms credit account has been 
set up with Fitzgerald Formliners, in which case, deposits will be modified 
according to credit history and background.  

CUSTOM ORDER DEPOSIT
A 50% deposit is required on all custom patterns.

FORM RELEASE AGENT
The application of a form release agent is critical to the performance of the 
formliner.  Refer to the application guide for this product.

GRAYLASTIC
This pattern is manufactured in extended use elastomeric urethane, is factory 
mold bonded to ¾" plywood and is edge sealed on four sides (approximately 
.5")

EXPANSION AND CONTRACTION
Thermal Expansion and Contraction occurs as ambient temperatures change 
during the day.  This is normal with all thermal formed form liners.  For 
additional information please refer to application guidelines for installation 
instructions.

WOOD BACKING
This pattern is manufactured in plastic and may require wood backing to 
prevent deflection from concrete pressure.

Thank You,

Josh Hernandez

CHECK OUR ONLINE CATALOG AT 
www.formliners.com



Fitzgerald Formliners

1500 E. Chestnut, Santa Ana, CA 92701 Phone: 714-547-6710, Fax: 714-547-7958

Price Quotation

www.formliners.com

California/ Nevada- Outside Sales

M: 714.612.3333 
jhernandez@formliners.com

CHECK OUR ONLINE CATALOG AT 
www.formliners.com



Fitzgerald Formliners

1500 E. Chestnut, Santa Ana, CA 92701 Phone: 714-547-6710, Fax: 714-547-7958

Price Quotation

www.formliners.com

Tetra Tech, Inc.

17885 Von Karman Suite 500

Phone: 949-809-5115

138067SA0211

 Scott Vose

Irvine, California 
92614

1022101609 1570523203

Fax: 949-809-5013

Date: February/11/2011

Time: 1:14 PM

Lower Mission Creek

Product: GrayLastic

Material: Urethane

Weight: 11028

Shipping Terms: FOB Santa Ana

Estimated Freight: $850.00

Tooling Cost:

Total $36,833.20

DepositPercent

Quantity/Unit Price: 1504

Extended Price: $33,088.00

17004
Estimated Delivery 6 weeks

17004

$22.00

Tax: $2,895.20

/

Details PATTERN 17004 (shallow) Liberty Island Stone 1.625" Depth, Random Cut 
Stone, Heavy Texture Face.  1,504 SF quoted (47) 48" x 96" panels needed.  
GrayLastic Elastomeric Urethane- up to 100 uses.

Setup Fee: $0.00

All freight rates are approximate

CHECK OUR ONLINE CATALOG AT 
www.formliners.com



Fitzgerald Formliners

1500 E. Chestnut, Santa Ana, CA 92701 Phone: 714-547-6710, Fax: 714-547-7958

Price Quotation

www.formliners.com

Comments: I thank you again for the opportunity to provide a solution and quote the Form Liner on your 
project.  I am your local Fitzgerald Form Liner Representative.  I am available for onsite 
assistance as well as technical advice regarding forming/ form liner.  It has been my pleasure 
assisting you in the bidding process.  I look forward to working with you.

Thank you.

Josh Hernandez
California/ Nevada- Outside Sales
M: 714.612.3333 
jhernandez@formliners.com

Product: Vac-U-Form

Material: ABS .150

Weight: 5500

Shipping Terms: FOB Santa Ana

Estimated Freight: $600.00

Tooling Cost:

Total $22,320.77

DepositPercent

Quantity/Unit Price: 6016

Extended Price: $19,973.12

17004
Estimated Delivery 4 weeks

17004

$3.32

Tax: $1,747.65

/

Details PATTERN 17004 (shallow) Liberty Island Stone 1.625" Depth, Random Cut 
Stone, Heavy Texture Face.  6,016 SF quoted (188) 48" x 96" sheets 
needed.  VAC-U-FORM ABS Plastic .150- up to 15 reuses.

Setup Fee: $0.00

All freight rates are approximate

Josh Hernandez

CHECK OUR ONLINE CATALOG AT 
www.formliners.com



PHONE LOG

CLIENT: Los Angeles District, U.S. Army Corps of Engineers

JOB TITLE: Lower Mission Creek Flood Control

PROJECT NO.: T24732

SUBJECT: Rock Prices

CONVERSATION DATE: February 22, 2011

PREPARED BY: Scott Vose

CONVERSATIONALISTS: Kirk from Bee Rock Quarry and Scott Vose of Tetra Tech

This phone log summarizes the items discussed or issues resolved during the phone conversation
to the best of the writer’s ability.

Kirk from Bee Rock Quarry was spoken to. The Bee Rock Quarry is located in Santa Ynez, CA.
Kirk’s phone number is (805) 688-9869. Bee Rock Quarry is capable of providing materials for
the rip rap, gravel, and boulders that are required in this project. Kirk gave the following price
quotes and information regarding the purchase of the steel material:

 The 18” riprap is currently going for $30.00-ton stockpiled at the quarry.

 The cost of delivery for riprap to the project site would run between $8 - $9 per ton.

 For gravel stockpiled at the quarry, the going rate is $12.00-ton.

 For delivery of gravel, the same rate as the riprap delivery may be applied.

 4-ft boulders would cost $30.00-ton stockpiled at the quarry. Delivery of these boulders
to the project site would run around $13.00-ton.



PHONE LOG

CLIENT: Los Angeles District, U.S. Army Corps of Engineers

JOB TITLE: Lower Mission Creek Flood Control

PROJECT NO.: T24732

SUBJECT: Filter Material

CONVERSATION DATE: February 22, 2011

PREPARED BY: Scott Vose

CONVERSATIONALISTS: Tom from US Filters and Scott Vose of Tetra Tech

This phone log summarizes the items discussed or issues resolved during the phone conversation
to the best of the writer’s ability.

Tom from US Filters was spoken to. US Filters is capable of providing materials for the geotextile
fabric and drainage mat materials that are required in this project. Tom gave the following price
quotes and information regarding the purchase of the steel material:

 The recommended geotextile fabric for this project would cost $0.60 per square yard. The
delivery would cost $3,000.00 per truck and a truck could hold 150 rolls. Each roll is
made up of 500 square yards.

 The cost for a material that could be used as the drainage mat was provided at $150 per
roll. The quantity per roll was given as 250 square feet.



PHONE LOG

CLIENT: Los Angeles District, U.S. Army Corps of Engineers

JOB TITLE: Lower Mission Creek Flood Control

PROJECT NO.: T24732

SUBJECT: I Beams for Soldier Piles

CONVERSATION DATE: February 11, 2011

PREPARED BY: Scott Vose

CONVERSATIONALISTS: Fred from Metal Supply Inc. and Scott Vose of Tetra Tech

This phone log summarizes the items discussed or issues resolved during the phone conversation
to the best of the writer’s ability.

Fred from Metal Supply Inc. was spoken to. The Metal Supply Inc. office is located in Long
Beach, CA. Fred’s phone number is (800) 400-6382. Metal Supply Inc. is capable of providing
materials for the steel I-beams that would be used on portions of the floodwall for the soldier pile
foundation. Fred gave the following price quotes and information regarding the purchase of the
steel material:

 The going rate for steel I-beams is $0.85-lb.

 An estimated delivery rate for the steel products is approximately $0.10-lb.



Vose, Scott

From: Torreyson, Aric
Sent: Monday, March 07, 2011 4:04 PM
To: Vose, Scott
Subject: Fwd: TCPS for LMC (UNCLASSIFIED)

Fyi 
 
Sincerely, 
  
ARIC TORREYSON, P.E. 
| 
Surface Water Group 
Tetra Tech Complex World, Clear Solutions 
Aric.Torreyson@tetratech.com Cell: 
951.662.0788 
Phone  213.327.0800 x106 
  
 

----- Forwarded message ----- 
From: "Tran, Tawny" <Tawny.T.Tran@usace.army.mil> 
Date: Mon, Mar 7, 2011 3:58 pm 
Subject: TCPS for LMC (UNCLASSIFIED) 
To: "Torreyson, Aric" <Aric.Torreyson@tetratech.com> 
Cc: "Tizon, Margie A SPL" <Margie.A.Tizon@usace.army.mil>, "Blackburn, Sheryl A SPL" 
<Sheryl.A.Blackburn@usace.army.mil>, "Tran, Tawny" <Tawny.T.Tran@usace.army.mil> 

Classification: UNCLASSIFIED 

Caveats: NONE 

Aric, 

        The following costs are what we discussed for TCPS on 3/8/11: 

-       Sunk costs: 2,541,877.86 

-       Total Allocation to date:  2,744,000 

-       Balance to Complete:  1,100,000 

Hope this is what you need for to calculate TCPS.  

Sincerely, 



Tawny Tran, PMP 
Project Manager 
U.S. Army Corps of Engineers, 
Los Angeles District/Civil Works Branch 
915 Wilshire Blvd, Los Angeles, CA 90017-3401 
Ph: 213-452-3319 Cell:213-359-6473 
Tawny.T.Tran@usace.army.mil  

Classification: UNCLASSIFIED 

Caveats: NONE 
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Print Date Tue 25 October 2011 U.S. Army Corps of Engineers Time 15:15:20
Eff. Date 8/29/2011 Project : LOWER MISSION CREEK FLOOD CONTROL

COE Standard Report Selections Title Page

Labor ID: 01LA2011 EQ ID: EP09R07 Currency in US dollars TRACES MII Version 4.1

This report is not copyrighted, but the information contained herein is For Official Use Only.

Estimated Construction Time 2,416 Days
Effective Date of Pricing 8/29/2011

Preparation Date 10/22/2011

Prepared by Tetra Tech, Inc

Estimated by Tetra Tech, Inc.
Designed by Tetra Tech, Inc.

LOWER MISSION CREEK FLOOD CONTROL



Print Date Tue 25 October 2011 U.S. Army Corps of Engineers Time 15:15:20
Eff. Date 8/29/2011 Project : LOWER MISSION CREEK FLOOD CONTROL

COE Standard Report Selections Project Cost Summary Report Page 1

Description Quantity UOM ContractCost ProjectCost C/O

Project Cost Summary Report 36,392,199 36,392,199

36,392,198.86 36,392,198.86

09 Channels 1.00 EA 36,392,199 36,392,199

1B Reach 1B 1.00 LS 4,515,244 4,515,244

1B 00 Mobilization / Demobilization 1.00 LS 105,582 105,582

71,384.16 71,384.16

1B 00 01 Mobilization 1.00 EA 71,384 71,384

34,197.44 34,197.44

1B 00 02 Demobilization 1.00 EA 34,197 34,197

1B 01 Demolition 1.00 LS 39,744 39,744

25.64 25.64

1B 01 01 Demo Gabion 264.00 SF 6,768 6,768

14.63 14.63

1B 01 04 Demo Concrete Slope 441.00 SF 6,452 6,452

13.87 13.87

1B 01 05 Demo Concrete Bags 1,194.00 SF 16,559 16,559

163.50 163.50

1B 01 06 Demo Existing Storm Drain 40.00 LF 6,540 6,540

3,425.85 3,425.85

1B 01 07 Remove / Replace Light Pole 1.00 EA 3,426 3,426

580.02 580.02

1B 01 07 01 Remove Light Pole 1.00 EA 580 580

2,845.83 2,845.83

1B 01 07 02 Replace Light Pole 1.00 EA 2,846 2,846

1B 02 Channel Grading 1.00 LS 317,623 317,623

22,569.17 22,569.17

1B 02 00 Clearing and Grubbing 0.66 ACR 14,896 14,896

41.08 41.08

1B 02 01 Excavate (Wall to Wall) 6,675.00 CY 274,241 274,241

33.87 33.87

Labor ID: 01LA2011 EQ ID: EP09R07 Currency in US dollars TRACES MII Version 4.1



Print Date Tue 25 October 2011 U.S. Army Corps of Engineers Time 15:15:20
Eff. Date 8/29/2011 Project : LOWER MISSION CREEK FLOOD CONTROL

COE Standard Report Selections Project Cost Summary Report Page 2

Description Quantity UOM ContractCost ProjectCost C/O

1B 02 02 Excavate for Riprap Placement 782.00 CY 26,485 26,485

32.28 32.28

1B 02 04 Fill 62.00 CY 2,001 2,001

1B 03 Channel Wall 1.00 LS 2,720,374 2,720,374

3,417.56 3,417.56

1B 03 01 Wall Type D-1 796.00 LF 2,720,374 2,720,374

17,970.75 17,970.75

1B 03 01 01 Soldier Piles 81.00 EA 1,455,631 1,455,631

4,304.52 4,304.52

1B 03 01 02 Timber Lagging 78.00 MBF 335,752 335,752

597.84 597.84

1B 03 01 03 Concrete 1,032.00 CY 616,970 616,970

3,227.05 3,227.05

1B 03 01 04 Reinforcing Steel 77.40 TON 249,774 249,774

1.76 1.76

1B 03 01 05 Drainage Mat 11,144.00 SF 19,663 19,663

88.06 88.06

1B 03 01 06 Weep Holes 81.00 EA 7,133 7,133

44.54 44.54

1B 03 01 07 Underdrain Pipe 796.00 LF 35,451 35,451

1B 04 Fill Material 1.00 LS 80,616 80,616

76.21 76.21

1B 04 01 Riprap 818.00 TON 62,342 62,342

76.21 76.21

1B 04 01 01 Toe Revetment Riprap 818.00 TON 62,342 62,342

43.27 43.27

1B 04 02 Gravel 355.00 TON 15,362 15,362

43.27 43.27

1B 04 02 01 Toe Revetment Gravel 355.00 TON 15,362 15,362

3.34 3.34

1B 04 03 Filter Material 873.00 SY 2,913 2,913

Labor ID: 01LA2011 EQ ID: EP09R07 Currency in US dollars TRACES MII Version 4.1



Print Date Tue 25 October 2011 U.S. Army Corps of Engineers Time 15:15:20
Eff. Date 8/29/2011 Project : LOWER MISSION CREEK FLOOD CONTROL

COE Standard Report Selections Project Cost Summary Report Page 3

Description Quantity UOM ContractCost ProjectCost C/O

3.34 3.34

1B 04 03 01 Toe Revetment Geotextile 873.00 SY 2,913 2,913

3,580.37 3,580.37

1B 05 Boulder Cluster 2.00 EA 7,161 7,161

1B 07 Fencing 1.00 LS 41,171 41,171

57.50 57.50

1B 07 01 Safety Fence 716.00 LF 41,171 41,171

11,803.77 11,803.77

1B 09 Landscaping 1.00 EA 11,804 11,804

45.86 45.86

1B 10 Fish Ledge 110.00 LF 5,045 5,045

20.17 20.17

1B 11 Reinforced Gutter 796.00 LF 16,057 16,057

356.55 356.55

1B 12 Construct 54" RCP 40.00 LF 14,262 14,262

1B 13 Water Control / Dewatering 1.00 LS 1,155,804 1,155,804

44.84 44.84

1B 13 01 Cofferdam (Sheetpile PZ-27 40' Long) 5,000.00 SF 224,179 224,179

22.03 22.03

1B 13 02 Cofferdam Enclosure End Sections 255.00 SF 5,618 5,618

92,600.72 92,600.72

1B 13 03 Wells 10.00 EA 926,007 926,007

2A Reach 2A 1.00 LS 1,362,785 1,362,785

2A 00 Mobilization / Demobilization 1.00 LS 96,905 96,905

65,673.54 65,673.54

2A 00 01 Mobilization 1.00 EA 65,674 65,674

31,231.27 31,231.27

2A 00 02 Demobilization 1.00 EA 31,231 31,231

28.87 28.87

2A 01 Excavation 4,948.00 CY 142,868 142,868

Labor ID: 01LA2011 EQ ID: EP09R07 Currency in US dollars TRACES MII Version 4.1
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Eff. Date 8/29/2011 Project : LOWER MISSION CREEK FLOOD CONTROL

COE Standard Report Selections Project Cost Summary Report Page 4

Description Quantity UOM ContractCost ProjectCost C/O

17.86 17.86

2A 02 Fill 1,886.00 CY 33,685 33,685

69.73 69.73

2A 03 Rock Base 451.00 CY 31,447 31,447

665.95 665.95

2A 04 Concrete 1,090.00 CY 725,883 725,883

3,283.12 3,283.12

2A 05 Reinforcing Steel 81.80 TON 268,560 268,560

16.06 16.06

2A 06 Landscaping 1,600.00 SF 25,701 25,701

4,613.52 4,613.52

2A 07 Catch Basin 2.00 EA 9,227 9,227

45.60 45.60

2A 07 01 Excavation 13.33 CY 608 608

431.85 431.85

2A 07 02 Footing 10.00 CY 4,319 4,319

2,049.67 2,049.67

2A 07 03 Catch Basin 2.00 EA 4,099 4,099

60.38 60.38

2A 07 04 Backfill 3.33 CY 201 201

177.85 177.85

2A 08 24" RCP 100.00 LF 17,785 17,785

48.30 48.30

2A 09 Curb 100.00 LF 4,830 4,830

8.84 8.84

2A 09 01 Demo Curb 100.00 LF 884 884

39.46 39.46

2A 09 02 Replace Curb 100.00 LF 3,946 3,946

23.58 23.58

2A 10 AC Pavement 250.00 SF 5,894 5,894

45.18 45.18

Labor ID: 01LA2011 EQ ID: EP09R07 Currency in US dollars TRACES MII Version 4.1
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Description Quantity UOM ContractCost ProjectCost C/O

2A 10 01 Remove AC Pavement 28.00 SY 1,265 1,265

165.33 165.33

2A 10 02 Replace AC Pavement 28.00 SY 4,629 4,629

2B Reach 2B 1.00 LS 3,834,822 3,834,822

2B 01 Mobilization / Demob 1.00 LS 119,466 119,466

86,905.02 86,905.02

2B 01 01 Mobilization 1.00 EA 86,905 86,905

32,561.10 32,561.10

2B 01 01 Demobilization 1.00 EA 32,561 32,561

2B 02 Storm Water Pollution Prevention Plan 1.00 LS 11,497 11,497

2B 03 Water Pollution Control 1.00 LS 21,557 21,557

2B 04 Construction Area Signs 1.00 LS 2,418 2,418

2B 05 Traffic Control 1.00 LS 14,371 14,371

16.07 16.07

2B 06 Shoring of Excavation 10,000.00 SF 160,695 160,695

23,582.76 23,582.76

2B 07 Clearing and Grubbing 1.00 ACR 23,583 23,583

36.19 36.19

2B 08 Additional Subgrade Overexcavation 100.00 CY 3,619 3,619

2B 09 Structure Removals Per Plan 1.00 LS 12,934 12,934

27.49 27.49

2B 10 Unclassified Excavation 14,800.00 CY 406,817 406,817

562.81 562.81

2B 11 Structural Concrete 2,073.00 CY 1,166,711 1,166,711

3.63 3.63

2B 12 Structural Steel 357,954.00 LB 1,299,467 1,299,467

44.40 44.40

2B 13 12" PVC Storm Drain SDR 35 77.00 LF 3,419 3,419

42.93 42.93

Labor ID: 01LA2011 EQ ID: EP09R07 Currency in US dollars TRACES MII Version 4.1
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Description Quantity UOM ContractCost ProjectCost C/O

2B 14 15" PVC Storm Drain SDR 35 102.00 LF 4,379 4,379

116.45 116.45

2B 15 18" RCP Storm Drain (D-load Per Plan) 50.00 LF 5,823 5,823

359.08 359.08

2B 16 12" PVC Elbow SDR 35 3.00 EA 1,077 1,077

588.22 588.22

2B 17 15" PVC Elbow SDR 35 2.00 EA 1,176 1,176

86.23 86.23

2B 18 Install Pipe Hangers 24.00 EA 2,069 2,069

2B 19 Remove and Replace Water Main 1.00 LS 31,617 31,617

9,312.87 9,312.87

2B 20 Manhole per SPPWC std. 321-1 2.00 EA 18,626 18,626

5,362.96 5,362.96

2B 21 Manhole per SPPWC std. 323-1 1.00 EA 5,363 5,363

2,874.30 2,874.30

2B 22 Monolithic Connection per SPPWC std. 308-1 1.00 EA 2,874 2,874

1,137.42 1,137.42

2B 23 Concrete Collar 3.00 EA 3,412 3,412

1,873.34 1,873.34

2B 24 Concrete Slurry 2.30 CY 4,309 4,309

3,845.97 3,845.97

2B 25 Flap Gate Inlet Per Detail 2.00 EA 7,692 7,692

2,727.86 2,727.86

2B 26 Install Bulkhead 1.00 EA 2,728 2,728

2B 27 Construct Debris Rack 1.00 LS 33,054 33,054

215.57 215.57

2B 28 Subdrain System 548.00 LF 118,134 118,134

22.86 22.86

2B 29 Remove and Replace Curb and Gutter 512.00 LF 11,705 11,705

13.15 13.15

2B 30 Remove and Replace PCC Pavement and Agg. Base 17,408.00 SF 228,856 228,856
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13.60 13.60

2B 31 Remove and Replace AC Pavement and Agg. Base 4,550.00 SF 61,870 61,870

2B 32 Striping 1.00 LS 12,727 12,727

31.66 31.66

2B 33 Install Chain Link Fence 363.00 LF 11,492 11,492

2B 34 Landscape Irrigation 1.00 LS 19,283 19,283

03 Reach 03 1.00 LS 2,680,659 2,680,659

03 00 Mobilization / Demobilization 1.00 LS 115,108 115,108

77,824.95 77,824.95

03 00 01 Mobilization 1.00 EA 77,825 77,825

37,282.98 37,282.98

03 00 02 Demobilization 1.00 EA 37,283 37,283

03 01 Demolition 1.00 LS 154,608 154,608

125.78 125.78

03 01 02 Demo Riprap 370.00 SY 46,538 46,538

413.37 413.37

03 01 03 Demo Grouted Rock 152.00 SY 62,833 62,833

15.95 15.95

03 01 04 Demo Concrete Slope 2,836.00 SF 45,238 45,238

03 02 Channel Grading 1.00 LS 438,083 438,083

24,605.52 24,605.52

03 02 00 Clearing and Grubbing 0.33 ACR 8,120 8,120

43.48 43.48

03 02 01 Excavate (Wall to Wall) 6,080.00 CY 264,372 264,372

36.52 36.52

03 02 02 Excavate for Riprap Placement 2,086.00 CY 76,179 76,179

43.49 43.49

03 02 03 Extra Excavation 2,010.00 CY 87,407 87,407

35.19 35.19

03 02 04 Fill 57.00 CY 2,006 2,006
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03 03 Channel Wall 1.00 LS 1,512,314 1,512,314

7,974.08 7,974.08

03 03 01 Wall Type A-1 114.00 LF 909,046 909,046

26,437.95 26,437.95

03 03 01 01 Soldier Piles 24.00 EA 634,511 634,511

4,692.90 4,692.90

03 03 01 02 Timber Lagging 16.00 MBF 75,086 75,086

631.97 631.97

03 03 01 03 Concrete 211.00 CY 133,346 133,346

3,416.21 3,416.21

03 03 01 04 Reinforcing Steel 15.80 TON 53,976 53,976

1.92 1.92

03 03 01 05 Drainage Mat 2,280.00 SF 4,386 4,386

96.01 96.01

03 03 01 06 Weep Holes 23.00 EA 2,208 2,208

48.53 48.53

03 03 01 07 Underdrain Pipe 114.00 LF 5,532 5,532

3,656.17 3,656.17

03 03 02 Wall Type D-1 165.00 LF 603,268 603,268

19,024.11 19,024.11

03 03 02 01 Soldier Piles 17.00 EA 323,410 323,410

4,692.90 4,692.90

03 03 02 02 Timber Lagging 16.20 MBF 76,025 76,025

631.66 631.66

03 03 02 03 Concrete 214.00 CY 135,176 135,176

3,416.21 3,416.21

03 03 02 04 Reinforcing Steel 16.00 TON 54,659 54,659

1.92 1.92

03 03 02 05 Drainage Mat 2,310.00 SF 4,444 4,444

96.01 96.01

03 03 02 06 Weep Holes 16.00 EA 1,536 1,536
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48.59 48.59

03 03 02 07 Underdrain Pipe 165.00 LF 8,018 8,018

03 04 Fill Material 1.00 LS 207,076 207,076

83.09 83.09

03 04 01 Riprap 2,012.00 TON 167,175 167,175

83.09 83.09

03 04 01 02 Channel Revetment Riprap 1,561.00 TON 129,702 129,702

83.09 83.09

03 04 01 03 Drop Structures Riprap 451.00 TON 37,473 37,473

47.18 47.18

03 04 02 Gravel 596.00 TON 28,118 28,118

47.18 47.18

03 04 02 02 Channel Revetment Gravel 520.00 TON 24,532 24,532

47.18 47.18

03 04 02 03 Drop Structures Gravel 76.00 TON 3,585 3,585

3.64 3.64

03 04 03 Filter Material 2,381.00 SY 8,657 8,657

3.64 3.64

03 04 03 02 Channel Revetment Geotextile 2,081.00 SY 7,569 7,569

3.64 3.64

03 04 03 03 Drop Structures Geotextile 299.00 SY 1,088 1,088

9.01 9.01

03 04 04 Native Soil 347.00 CY 3,127 3,127

9.01 9.01

03 04 04 02 Channel Revetment Native Soil 347.00 CY 3,127 3,127

878.38 878.38

03 06 Access Ramps 36.00 CY 31,622 31,622

03 07 Fencing 1.00 LS 24,653 24,653

60.87 60.87

03 07 01 Safety Fence 405.00 LF 24,653 24,653
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20.86 20.86

03 08 Reinforced Gutter 279.00 LF 5,820 5,820

03 09 Landscaping 1.00 LS 72,914 72,914

03 10 Diversion and Control of Water 1.00 LS 118,460 118,460

04 Reach 04 1.00 LS 4,994,407 4,994,407

04 00 Mobilization / Demobilization 1.00 LS 103,313 103,313

69,850.21 69,850.21

04 00 01 Mobilization 1.00 EA 69,850 69,850

33,462.59 33,462.59

04 00 02 Demobilization 1.00 EA 33,463 33,463

04 01 Demolition 1.00 LS 78,040 78,040

112.88 112.88

04 01 02 Demo Riprap 14.00 SY 1,580 1,580

14.31 14.31

04 01 04 Demo Concrete Slope 5,344.00 SF 76,460 76,460

04 02 Channel Grading 1.00 LS 428,608 428,608

22,084.19 22,084.19

04 02 00 Clearing and Grubbing 0.42 ACR 9,275 9,275

38.66 38.66

04 02 01 Excavate (Wall to Wall) 6,659.00 CY 257,453 257,453

33.14 33.14

04 02 02 Excavate for Riprap Placement 2,016.00 CY 66,803 66,803

38.66 38.66

04 02 03 Extra Excavation 2,448.00 CY 94,635 94,635

31.58 31.58

04 02 04 Fill 14.00 CY 442 442

04 03 Channel Wall 1.00 LS 3,899,433 3,899,433

7,502.27 7,502.27

04 03 01 Wall Type A-1 40.00 LF 300,091 300,091
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23,728.85 23,728.85

04 03 01 01 Soldier Piles 9.00 EA 213,560 213,560

4,212.02 4,212.02

04 03 01 02 Timber Lagging 5.60 MBF 23,587 23,587

567.10 567.10

04 03 01 03 Concrete 74.00 CY 41,965 41,965

3,066.15 3,066.15

04 03 01 04 Reinforcing Steel 5.60 TON 17,170 17,170

1.73 1.73

04 03 01 05 Drainage Mat 800.00 SF 1,381 1,381

86.17 86.17

04 03 01 06 Weep Holes 8.00 EA 689 689

43.44 43.44

04 03 01 07 Underdrain Pipe 40.00 LF 1,738 1,738

5,664.25 5,664.25

04 03 02 Wall Type B-1 136.00 LF 770,338 770,338

21,026.42 21,026.42

04 03 02 01 Soldier Piles 24.00 EA 504,634 504,634

4,212.02 4,212.02

04 03 02 02 Timber Lagging 17.30 MBF 72,868 72,868

566.44 566.44

04 03 02 03 Concrete 227.00 CY 128,583 128,583

3,066.15 3,066.15

04 03 02 04 Reinforcing Steel 17.00 TON 52,125 52,125

1.73 1.73

04 03 02 05 Drainage Mat 2,448.00 SF 4,227 4,227

86.17 86.17

04 03 02 06 Weep Holes 23.00 EA 1,982 1,982

43.53 43.53

04 03 02 07 Underdrain Pipe 136.00 LF 5,920 5,920

6,188.11 6,188.11
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04 03 03 Wall Type B-2 104.00 LF 643,563 643,563

24,491.41 24,491.41

04 03 03 01 Soldier Piles 18.00 EA 440,845 440,845

4,212.02 4,212.02

04 03 03 02 Timber Lagging 13.20 MBF 55,599 55,599

566.87 566.87

04 03 03 03 Concrete 173.00 CY 98,069 98,069

3,066.15 3,066.15

04 03 03 04 Reinforcing Steel 13.00 TON 39,860 39,860

1.73 1.73

04 03 03 05 Drainage Mat 1,872.00 SF 3,232 3,232

86.17 86.17

04 03 03 06 Weep Holes 17.00 EA 1,465 1,465

43.20 43.20

04 03 03 07 Underdrain Pipe 104.00 LF 4,493 4,493

4,486.51 4,486.51

04 03 04 Wall Type C-1 58.00 LF 260,217 260,217

20,260.41 20,260.41

04 03 04 01 Soldier Piles 8.00 EA 162,083 162,083

3,778.40 3,778.40

04 03 04 02 Timber Lagging 6.60 MBF 24,937 24,937

567.87 567.87

04 03 04 03 Concrete 86.00 CY 48,837 48,837

3,066.15 3,066.15

04 03 04 04 Reinforcing Steel 6.40 TON 19,623 19,623

1.73 1.73

04 03 04 05 Drainage Mat 928.00 SF 1,602 1,602

86.17 86.17

04 03 04 06 Weep Holes 7.00 EA 603 603

43.64 43.64

04 03 04 07 Underdrain Pipe 58.00 LF 2,531 2,531
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3,252.07 3,252.07

04 03 05 Wall Type D-1 592.00 LF 1,925,223 1,925,223

17,074.71 17,074.71

04 03 05 01 Soldier Piles 60.00 EA 1,024,482 1,024,482

4,212.02 4,212.02

04 03 05 02 Timber Lagging 58.00 MBF 244,297 244,297

567.08 567.08

04 03 05 03 Concrete 767.00 CY 434,951 434,951

3,066.15 3,066.15

04 03 05 04 Reinforcing Steel 57.50 TON 176,303 176,303

1.73 1.73

04 03 05 05 Drainage Mat 8,288.00 SF 14,310 14,310

86.17 86.17

04 03 05 06 Weep Holes 59.00 EA 5,084 5,084

43.57 43.57

04 03 05 07 Underdrain Pipe 592.00 LF 25,796 25,796

04 04 Fill Material 1.00 LS 181,394 181,394

74.57 74.57

04 04 01 Riprap 1,950.00 TON 145,421 145,421

74.57 74.57

04 04 01 02 Channel Revetment Riprap 1,499.00 TON 111,788 111,788

74.57 74.57

04 04 01 03 Drop Structures Riprap 451.00 TON 33,633 33,633

42.34 42.34

04 04 02 Gravel 576.00 CY 24,390 24,390

42.34 42.34

04 04 02 02 Channel Revetment Gravel 500.00 CY 21,172 21,172

42.34 42.34

04 04 02 03 Drop Structures Gravel 76.00 CY 3,218 3,218

3.26 3.26

04 04 03 Filter Material 2,298.00 SY 7,499 7,499
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3.26 3.26

04 04 03 02 Channel Revetment Geotextile 1,998.00 SY 6,523 6,523

3.26 3.26

04 04 03 03 Drop Structures Geotextile 299.00 SY 976 976

12.27 12.27

04 04 04 Native Soil 333.00 CY 4,085 4,085

12.27 12.27

04 04 04 02 Channel Revetment Native Soil 333.00 CY 4,085 4,085

3,503.43 3,503.43

04 05 Boulder Cluster 1.00 EA 3,503 3,503

04 07 Fencing 1.00 LS 53,869 53,869

54.63 54.63

04 07 01 Safety Fence 986.00 LF 53,869 53,869

14.04 14.04

04 08 PCC Gutter 930.00 LF 13,057 13,057

106,481.49 106,481.49

04 09 Landscaping 1.00 EA 106,481 106,481

04 10 Diversion and Control of Water 1.00 LS 126,708 126,708

05 Reach 05 1.00 LS 6,611,284 6,611,284

05 00 Mobilization / Demobilization 1.00 LS 98,697 98,697

66,729.42 66,729.42

05 00 01 Mobilization 1.00 EA 66,729 66,729

31,967.53 31,967.53

05 00 02 Demobilization 1.00 EA 31,968 31,968

05 01 Demolition 1.00 LS 115,661 115,661

354.48 354.48

05 01 03 Demo Grouted Rock 191.00 SY 67,705 67,705

13.67 13.67

05 01 04 Demo Concrete Slope 1,905.00 SF 26,049 26,049

12.96 12.96
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05 01 05 Demo Concrete Bags 1,690.00 SF 21,907 21,907

05 02 Channel Grading 1.00 LS 436,958 436,958

21,097.50 21,097.50

05 02 00 Clearing and Grubbing 0.39 ACR 8,228 8,228

37.29 37.29

05 02 01 Excavate (Wall to Wall) 6,319.00 CY 235,607 235,607

30.83 30.83

05 02 02 Excavate for Riprap Placement 2,901.00 CY 89,431 89,431

37.29 37.29

05 02 03 Extra Excavation 2,764.00 CY 103,057 103,057

30.22 30.22

05 02 04 Fill 21.00 CY 635 635

05 03 Channel Wall 1.00 LS 5,420,367 5,420,367

5,784.99 5,784.99

05 03 01 Wall Type B-2 668.00 LF 3,864,370 3,864,370

23,394.10 23,394.10

05 03 01 01 Soldier Piles 112.00 EA 2,620,140 2,620,140

4,023.83 4,023.83

05 03 01 02 Timber Lagging 84.50 MBF 340,014 340,014

541.73 541.73

05 03 01 03 Concrete 1,113.00 CY 602,942 602,942

2,929.16 2,929.16

05 03 01 04 Reinforcing Steel 83.50 TON 244,585 244,585

1.65 1.65

05 03 01 05 Drainage Mat 12,024.00 SF 19,833 19,833

82.32 82.32

05 03 01 06 Weep Holes 111.00 EA 9,137 9,137

41.50 41.50

05 03 01 07 Underdrain Pipe 668.00 LF 27,720 27,720

4,895.34 4,895.34

05 03 02 Wall Type C-2 76.00 LF 372,046 372,046

Labor ID: 01LA2011 EQ ID: EP09R07 Currency in US dollars TRACES MII Version 4.1



Print Date Tue 25 October 2011 U.S. Army Corps of Engineers Time 15:15:20
Eff. Date 8/29/2011 Project : LOWER MISSION CREEK FLOOD CONTROL

COE Standard Report Selections Project Cost Summary Report Page 16

Description Quantity UOM ContractCost ProjectCost C/O

22,671.39 22,671.39

05 03 02 01 Soldier Piles 11.00 EA 249,385 249,385

3,609.59 3,609.59

05 03 02 02 Timber Lagging 8.60 MBF 31,042 31,042

540.07 540.07

05 03 02 03 Concrete 113.00 CY 61,028 61,028

2,929.16 2,929.16

05 03 02 04 Reinforcing Steel 8.40 TON 24,605 24,605

1.65 1.65

05 03 02 05 Drainage Mat 1,216.00 SF 2,006 2,006

82.32 82.32

05 03 02 06 Weep Holes 10.00 EA 823 823

41.53 41.53

05 03 02 07 Underdrain Pipe 76.00 LF 3,156 3,156

3,402.16 3,402.16

05 03 03 Wall Type D-2 348.00 LF 1,183,952 1,183,952

19,225.91 19,225.91

05 03 03 01 Soldier Piles 36.00 EA 692,133 692,133

3,609.59 3,609.59

05 03 03 02 Timber Lagging 34.10 MBF 123,087 123,087

541.73 541.73

05 03 03 03 Concrete 451.00 CY 244,322 244,322

2,929.16 2,929.16

05 03 03 04 Reinforcing Steel 33.80 TON 99,005 99,005

1.65 1.65

05 03 03 05 Drainage Mat 4,872.00 SF 8,036 8,036

82.32 82.32

05 03 03 06 Weep Holes 35.00 EA 2,881 2,881

41.63 41.63

05 03 03 07 Underdrain Pipe 348.00 LF 14,487 14,487

05 04 Fill Material 1.00 LS 246,103 246,103
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71.25 71.25

05 04 01 Riprap 2,746.00 TON 195,639 195,639

71.24 71.24

05 04 01 02 Channel Revetment Riprap 2,295.00 TON 163,487 163,487

71.29 71.29

05 04 01 03 Drop Structures Riprap 451.00 TON 32,152 32,152

40.45 40.45

05 04 02 Gravel 841.00 TON 34,014 34,014

40.46 40.46

05 04 02 02 Channel Revetment Gravel 765.00 TON 30,954 30,954

40.27 40.27

05 04 02 03 Drop Structures Gravel 76.00 TON 3,060 3,060

3.12 3.12

05 04 03 Filter Material 3,359.00 SY 10,473 10,473

3.12 3.12

05 04 03 02 Channel Revetment Geotextile 3,059.00 SY 9,541 9,541

3.12 3.12

05 04 03 03 Drop Structures Geotextile 299.00 SY 933 933

11.72 11.72

05 04 04 Native Soil 510.00 CY 5,976 5,976

11.72 11.72

05 04 04 02 Channel Revetment Native Soil 510.00 CY 5,976 5,976

3,334.78 3,334.78

05 05 Boulder Cluster 2.00 EA 6,670 6,670

05 07 Fencing 1.00 LS 56,369 56,369

52.19 52.19

05 07 01 Safety Fence 1,080.00 LF 56,369 56,369

13.42 13.42

05 08 PCC Gutter 1,092.00 LF 14,654 14,654

82,442.81 82,442.81

05 09 Landscaping 1.00 EA 82,443 82,443
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05 10 Diversion and Control of Water 1.00 LS 133,364 133,364

06 Reach 06 1.00 LS 5,109,722 5,109,722

06 00 Mobilization / Demobilization 1.00 LS 102,963 102,963

69,613.88 69,613.88

06 00 01 Mobilization 1.00 EA 69,614 69,614

33,349.37 33,349.37

06 00 02 Demobilization 1.00 EA 33,349 33,349

06 01 Demolition 1.00 LS 176,210 176,210

206.00 206.00

06 01 01 Demo Gabion 149.00 SY 30,693 30,693

116.83 116.83

06 01 02 Demo Riprap 64.00 SY 7,477 7,477

369.74 369.74

06 01 03 Demo Grouted Rock 333.00 SY 123,122 123,122

86.72 86.72

06 01 05 Demo Concrete Bags 172.00 SF 14,916 14,916

06 02 Channel Grading 1.00 LS 380,553 380,553

22,009.47 22,009.47

06 02 00 Clearing and Grubbing 0.38 ACR 8,364 8,364

38.90 38.90

06 02 01 Excavate (Wall to Wall) 3,730.00 CY 145,092 145,092

32.16 32.16

06 02 02 Excavate for Riprap Placement 4,849.00 CY 155,943 155,943

38.90 38.90

06 02 03 Extra Excavation 1,754.00 CY 68,228 68,228

31.48 31.48

06 02 04 Fill 93.00 CY 2,927 2,927

06 03 Channel Wall 1.00 LS 3,710,646 3,710,646

7,902.13 7,902.13

06 03 01 Wall Type A-2 124.00 LF 979,864 979,864
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27,390.37 27,390.37

06 03 01 01 Soldier Piles 26.00 EA 712,150 712,150

4,197.77 4,197.77

06 03 01 02 Timber Lagging 17.50 MBF 73,461 73,461

564.80 564.80

06 03 01 03 Concrete 230.00 CY 129,905 129,905

3,055.77 3,055.77

06 03 01 04 Reinforcing Steel 17.20 TON 52,559 52,559

1.72 1.72

06 03 01 05 Drainage Mat 2,480.00 SF 4,267 4,267

85.88 85.88

06 03 01 06 Weep Holes 25.00 EA 2,147 2,147

43.34 43.34

06 03 01 07 Underdrain Pipe 124.00 LF 5,375 5,375

6,099.56 6,099.56

06 03 02 Wall Type B-2 276.00 LF 1,683,479 1,683,479

24,405.78 24,405.78

06 03 02 01 Soldier Piles 47.00 EA 1,147,072 1,147,072

4,197.77 4,197.77

06 03 02 02 Timber Lagging 34.90 MBF 146,502 146,502

565.23 565.23

06 03 02 03 Concrete 460.00 CY 260,006 260,006

3,055.77 3,055.77

06 03 02 04 Reinforcing Steel 34.50 TON 105,424 105,424

1.72 1.72

06 03 02 05 Drainage Mat 4,968.00 SF 8,549 8,549

85.88 85.88

06 03 02 06 Weep Holes 46.00 EA 3,950 3,950

43.39 43.39

06 03 02 07 Underdrain Pipe 276.00 LF 11,976 11,976

4,935.20 4,935.20
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06 03 03 Wall Type C-2 80.00 LF 394,816 394,816

23,642.37 23,642.37

06 03 03 01 Soldier Piles 11.00 EA 260,066 260,066

3,765.62 3,765.62

06 03 03 02 Timber Lagging 9.00 MBF 33,891 33,891

564.16 564.16

06 03 03 03 Concrete 119.00 CY 67,135 67,135

3,055.77 3,055.77

06 03 03 04 Reinforcing Steel 8.90 TON 27,196 27,196

1.72 1.72

06 03 03 05 Drainage Mat 1,280.00 SF 2,203 2,203

85.88 85.88

06 03 03 06 Weep Holes 10.00 EA 859 859

43.33 43.33

06 03 03 07 Underdrain Pipe 80.00 LF 3,466 3,466

3,546.13 3,546.13

06 03 04 Wall Type D-2 184.00 LF 652,488 652,488

20,056.97 20,056.97

06 03 04 01 Soldier Piles 19.00 EA 381,082 381,082

3,765.62 3,765.62

06 03 04 02 Timber Lagging 18.00 MBF 67,781 67,781

564.70 564.70

06 03 04 03 Concrete 239.00 CY 134,963 134,963

3,055.77 3,055.77

06 03 04 04 Reinforcing Steel 17.90 TON 54,698 54,698

1.72 1.72

06 03 04 05 Drainage Mat 2,576.00 SF 4,433 4,433

85.88 85.88

06 03 04 06 Weep Holes 18.00 EA 1,546 1,546

43.39 43.39

06 03 04 07 Underdrain Pipe 184.00 LF 7,985 7,985
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06 04 Fill Material 1.00 LS 424,034 424,034

74.32 74.32

06 04 01 Riprap 4,499.00 TON 334,376 334,376

74.32 74.32

06 04 01 02 Channel Revetment Riprap 4,048.00 TON 300,857 300,857

74.32 74.32

06 04 01 03 Drop Structures Riprap 451.00 TON 33,519 33,519

42.20 42.20

06 04 02 Gravel 1,425.00 TON 60,135 60,135

42.20 42.20

06 04 02 02 Channel Revetment Gravel 1,349.00 TON 56,928 56,928

42.20 42.20

06 04 02 03 Drop Structures Gravel 76.00 TON 3,207 3,207

3.25 3.25

06 04 03 Filter Material 5,696.00 SY 18,533 18,533

3.25 3.25

06 04 03 02 Channel Revetment Geotextile 5,397.00 SY 17,560 17,560

3.25 3.25

06 04 03 03 Drop Structures Geotextile 299.00 SY 973 973

12.22 12.22

06 04 04 Native Soil 899.00 CY 10,990 10,990

12.22 12.22

06 04 04 02 Channel Revetment Native Soil 899.00 CY 10,990 10,990

3,491.58 3,491.58

06 05 Boulder Cluster 1.00 EA 3,492 3,492

782.61 782.61

06 06 Access Ramps 29.00 CY 22,696 22,696

06 07 Fencing 1.00 LS 49,871 49,871

54.45 54.45

06 07 01 Safety Fence 653.00 LF 35,555 35,555
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50.10 50.10

06 07 02 Access Fence 226.00 LF 11,323 11,323

2,992.70 2,992.70

06 07 03 Access Gate 1.00 EA 2,993 2,993

14.01 14.01

06 08 PCC Gutter 664.00 LF 9,300 9,300

103,250.85 103,250.85

06 09 Landscaping 1.00 EA 103,251 103,251

06 10 Diversion and Control of Water 1.00 LS 126,707 126,707

07 Reach 07 1.00 LS 7,283,276 7,283,276

07 00 Mobilization / Demobilization 1.00 LS 100,117 100,117

67,689.26 67,689.26

07 00 01 Mobilization 1.00 EA 67,689 67,689

32,427.36 32,427.36

07 00 02 Demobilization 1.00 EA 32,427 32,427

07 01 Demolition 1.00 LS 66,377 66,377

109.40 109.40

07 01 02 Demo Riprap 226.00 SY 24,725 24,725

13.16 13.16

07 01 05 Demo Concrete Bags 3,166.00 SF 41,652 41,652

07 02 Channel Grading 1.00 LS 553,086 553,086

21,400.97 21,400.97

07 02 00 Clearing and Grubbing 0.60 ACR 12,841 12,841

37.82 37.82

07 02 01 Excavate (Wall to Wall) 6,033.00 CY 228,173 228,173

31.27 31.27

07 02 02 Excavate for Riprap Placement 4,970.00 CY 155,433 155,433

37.82 37.82

07 02 03 Extra Excavation 3,918.00 CY 148,189 148,189

27.89 27.89
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07 02 04 Fill 303.00 CY 8,451 8,451

07 03 Channel Wall 1.00 LS 5,728,532 5,728,532

7,914.70 7,914.70

07 03 01 Wall Type A-2 32.00 LF 253,270 253,270

26,633.11 26,633.11

07 03 01 01 Soldier Piles 7.00 EA 186,432 186,432

4,081.71 4,081.71

07 03 01 02 Timber Lagging 4.50 MBF 18,368 18,368

550.53 550.53

07 03 01 03 Concrete 59.00 CY 32,481 32,481

2,971.29 2,971.29

07 03 01 04 Reinforcing Steel 4.40 TON 13,074 13,074

1.67 1.67

07 03 01 05 Drainage Mat 640.00 SF 1,071 1,071

83.50 83.50

07 03 01 06 Weep Holes 6.00 EA 501 501

42.01 42.01

07 03 01 07 Underdrain Pipe 32.00 LF 1,344 1,344

5,952.68 5,952.68

07 03 02 Wall Type B-2 222.00 LF 1,321,495 1,321,495

23,731.04 23,731.04

07 03 02 01 Soldier Piles 38.00 EA 901,780 901,780

4,081.71 4,081.71

07 03 02 02 Timber Lagging 28.10 MBF 114,696 114,696

549.40 549.40

07 03 02 03 Concrete 370.00 CY 203,278 203,278

2,971.29 2,971.29

07 03 02 04 Reinforcing Steel 27.80 TON 82,602 82,602

1.67 1.67

07 03 02 05 Drainage Mat 3,996.00 SF 6,686 6,686
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83.50 83.50

07 03 02 06 Weep Holes 37.00 EA 3,090 3,090

42.18 42.18

07 03 02 07 Underdrain Pipe 222.00 LF 9,364 9,364

4,565.69 4,565.69

07 03 03 Wall Type C-2 416.00 LF 1,899,327 1,899,327

22,988.73 22,988.73

07 03 03 01 Soldier Piles 53.00 EA 1,218,403 1,218,403

3,661.51 3,661.51

07 03 03 02 Timber Lagging 47.00 MBF 172,091 172,091

549.52 549.52

07 03 03 03 Concrete 616.00 CY 338,506 338,506

2,971.29 2,971.29

07 03 03 04 Reinforcing Steel 46.20 TON 137,274 137,274

1.67 1.67

07 03 03 05 Drainage Mat 6,656.00 SF 11,137 11,137

83.50 83.50

07 03 03 06 Weep Holes 52.00 EA 4,342 4,342

42.25 42.25

07 03 03 07 Underdrain Pipe 416.00 LF 17,575 17,575

3,415.82 3,415.82

07 03 04 Wall Type D-2 660.00 LF 2,254,440 2,254,440

19,502.46 19,502.46

07 03 04 01 Soldier Piles 67.00 EA 1,306,665 1,306,665

3,661.51 3,661.51

07 03 04 02 Timber Lagging 65.00 MBF 237,998 237,998

549.27 549.27

07 03 04 03 Concrete 856.00 CY 470,172 470,172

2,971.29 2,971.29

07 03 04 04 Reinforcing Steel 64.20 TON 190,757 190,757

1.67 1.67
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07 03 04 05 Drainage Mat 9,240.00 SF 15,460 15,460

83.50 83.50

07 03 04 06 Weep Holes 66.00 EA 5,511 5,511

42.24 42.24

07 03 04 07 Underdrain Pipe 660.00 LF 27,877 27,877

07 04 Fill Material 1.00 LS 429,761 429,761

72.26 72.26

07 04 01 Riprap 4,743.00 CY 342,746 342,746

72.27 72.27

07 04 01 02 Channel Revetment Riprap 3,841.00 CY 277,580 277,580

72.25 72.25

07 04 01 03 Drop Structures Riprap 902.00 CY 65,167 65,167

41.04 41.04

07 04 02 Gravel 1,432.00 CY 58,767 58,767

41.03 41.03

07 04 02 02 Channel Revetment Gravel 1,280.00 CY 52,523 52,523

41.08 41.08

07 04 02 03 Drop Structures Gravel 152.00 CY 6,244 6,244

3.16 3.16

07 04 03 Filter Material 5,720.00 SY 18,096 18,096

3.16 3.16

07 04 03 02 Channel Revetment Geotextile 5,121.00 SY 16,201 16,201

3.16 3.16

07 04 03 03 Drop Structures Geotextile 599.00 SY 1,895 1,895

11.89 11.89

07 04 04 Native Soil 854.00 CY 10,151 10,151

11.89 11.89

07 04 04 02 Channel Revetment Native Soil 854.00 CY 10,151 10,151

3,395.05 3,395.05

06 05 Boulder Cluster 2.00 EA 6,790 6,790
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760.97 760.97

07 06 Access Ramps 54.00 CY 41,093 41,093

07 07 Fencing 1.00 LS 73,272 73,272

52.94 52.94

07 07 01 Safety Fence 1,329.00 LF 70,362 70,362

2,909.96 2,909.96

07 07 03 Access Gate 1.00 EA 2,910 2,910

13.60 13.60

07 08 PCC Gutter 1,330.00 LF 18,086 18,086

88,044.55 88,044.55

07 09 Landscaping 1.00 EA 88,045 88,045

07 10 Diversion and Control of Water 1.00 LS 178,118 178,118
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1 The Study 
 

This economic appendix for Lower Mission Creek will re-evaluate the project benefits 

for a Post Authorization Change Report (PAC).   Since the authorization in 2000, the 

project has undergone changes that caused the cost to increase above the limitation 

prescribed in Section 902 of WRDA 86.  Congress authorized the project at an estimated 

cost of $18,300,000.    The current revised cost estimate is $27,897,000 (FY 2004 price 

level), which exceeds the maximum allowable by $5,230,000.  This report will review the 

changes in policies and methodologies that have occurred since the authorization of the 

original report in 1999.    

 

A Study Area 
  

The study area covers the drainage areas of Lower Mission Creek and Laguna Channel.  

Both drainage areas are located within the Santa Barbara city limits in southern Santa 

Barbara County.  The 1999 Feasibility Report evaluated the drainage area of Mission 

Creek from Cannon Perdido Street (in the City of Santa Barbara) to the Pacific Ocean.  

Laguna Channel drainage is south of the Mission Creek drainage area and covers the area 

from De La Guerra Street to the Pacific Ocean.  The economic evaluation for the PAC 

report will be based on the same study area.  Figure E1 shows map of the study area. 

 

Figure E1. 
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B Study Purpose and Scope 

 
The purpose of the original feasibility report was to present an economic analysis that 

measured beneficial contributions to National Economic Development (NED) from the 

implementation of a flood control alternative within the Lower Mission Creek/Laguna 

Channel.  The report recommended a plan that provided 20-year level protection or 

capacity of 3,400 cfs. 

 

This evaluation will re-evaluate the damages and benefits of the original NED Plan that 

was identified in the 1999 evaluation.  This new evaluation will review the changes in 

policies and methodologies that have occurred since 1999.  Some of the changes in 

policies and methodologies that have occurred since 1999 include the following: 

construction of new buildings within the floodplain, development of residential and 

commercial depth-damage curves, increases in building costs (Marshall & Swift), and 

changes in FEMA overhead costs.  Also, the report will present data from the original 

evaluation in 1999 to compare the changes between the two evaluations. 

 

The scope of this economic assessment consists of re-evaluating the annual damages that 

are expected to occur in the Lower Mission Creek/Laguna Channel floodplain.  Lower 

Mission Creek drains an 11.5 square mile area located in central and downtown Santa 

Barbara into the Pacific Ocean.   Lower Mission Creek floods frequently, causing severe 

damage in residential, commercial, and industrial areas.  The Laguna Channel drainage 

area was included in the economic assessment based on historical overflows of Lower 

Mission Creek flowing into its drainage basin. 

 

C Historical Flood Damage 
 

Historical flooding in Lower Mission Creek dates back to 1862.  The most significant 

recent floods occurred successively in January and February of 1995.  Table E1 lists the 

historical flood damages.    The damages from the following flood events include 

damages to structures and contents.  The update of historical damages from 1999 to 2004 

was based on price indexes in the Civil Works Construction Cost Indexes System 

(CWCCIS).  
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2 Demographics 
 

A  Socio-economic Profile 
 

The city of Santa Barbara is located within Santa Barbara County, 80 miles north of Los 

Angeles.  Santa Barbara is located along the South Coast Highway 101 and is bordered 

on its western side by the Pacific Ocean.  The community is convenient to Los Angeles 

and other coastal cities along the Pacific Ocean in Southern California. 

 

B Population 
 

Approximately 60-percent of Californians are living in Southern California, a distribution 

that has not changed significantly in the past four decades.  In addition, almost 75-precent 

of Californians live in the coastal regions, with the inland dwelling proportion increasing 

steadily over the past 3 decades 

 

As a result of the recession in the early 1990s, the population of California experienced a 

massive emigration and the slowest recorded population growth for any decade.  The 

domestic migration exodus consisted mainly of people leaving Southern California (Los 

Angeles, Orange, and Ventura Counties).  Santa Barbara County, however, has still 

managed to grow from 369,000 in 1990 to 399,347 in 2000.   

 

The population of Santa Barbara County in 2000 comprised 1.25-precent of the 

population of California; the county population was 399,347 and the State population was 

33,871,648.  As shown in Table E2, the county experienced a net population increase of 

almost 8-percent between 1990 and 2000.  This rate of growth is slightly below the rate 

for California has a whole 8.2-percent during the same period.  Using the U.S. Bureau of 

Economic Analysis projection data for the State of California, the state is expected to 

experience a population increase of more than 28-precent by 2025, a considerable faster 

rate of growth than the United States at 23%-percent.  

 

The City of Santa Barbara has experienced a net increase of over 6,754 people since 

1990, an increase of 9.3-percent.  The median age of the population of Santa Barbara is 

                                   Table E1

                            Lower Mission Creek

                         Historical Flood Damages

                     Source: City of Santa Barbara

                            2004 Price Levels

Flood Event Damages Annual Frequency 

March, 1995 $6,168,000 9-year

January, 1995 $13,298,000 55-year

January, 1983 $2,078,000 10-year

February, 1978 $2,347,000 11-year

January, 1967 $4,417,000 NA
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34.6 years.  Santa Barbara County’s median age is 33.4 years, and the median age for 

California is 33.6 years.  Santa Barbara County has a population of 50,765 of people over 

the age of 65, which is 12.7-percent of the population. 

 

Using 2000 Census reports, the population of the City of Santa Barbara is 77-percent 

Caucasian.  Minority populations include: Asian (2.9%), American Indian and Alaskan 

Native (1.1%), African American (1.8%), Native Hawaiian (0.1%); and Other (17%).  

Approximately 35-percent of the population is of Hispanic or Latino heritage.  There are 

35,605 households and the average household size is 2.47 persons. 

 

 

C Employment 
 

Table E3 indicates the predominant sectors of employment for residents of the study area, 

according to the Profile of Selected Economic Characteristics: 2000, recently published 

by the U.S. Census Bureau.  As shown in the table, the service industry is important in all 

regions associated with the study area.  The service industries include:  information; 

professional, scientific, management, administrative, and waste management services; 

educational, health and social services; arts, entertainment, recreation, accommodation 

and foodservices; public administration; and other services. 

 

In 2002, the value of agricultural production was $775.1 million.  This ranks the county 

13
th

 in the state of California.  Leading agricultural commodities include strawberries, 

broccoli, wine grapes, head lettuce, and cauliflower.   

 

In Santa Barbara County, the unemployment rate in 2002 was 4.2-percent up from 3.5-

percent in 2001.  The city of Santa Barbara has a rate of 3.9-percent, a little lower than 

the county rate and much lower than California, which is 6.7-percent. 

 

                       Table E2

              Lower Mission Creek

 Comparative Population Data (1980-2025)

1980 1990 2000 2025

Santa Barbara 74,414 85,571 92,325 101,067

Santa Barbara County 298,694 369,608 399,347 576,448

California 23,667,764 29,760,021 33,871,648 43,601,763

United States 226,549,000 248,709,873 281,421,906 344,683,537
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D Income 
 

Table E4 summarizes pertinent information regarding income and effective buying power 

by household in the study area.  Services are the largest growth industry in Santa Barbara 

County, accounting for 18.9-percent growth since 1999.  Retail trade is second at 11.4-

percent, and government is 9.6-percent.  The civilian labor force has increased to 

206,600, and increase of 1.5-precent since 1998.  Government, trade, transportation and 

utilities, and leisure and hospitality are the largest industries in the county.  The 

Government is the largest employer, providing 35,600 jobs, almost 20-percent of all 

employment.  The trade, transportation and utilities industries provides 15.6-percent of all 

employment, over 72-percent are in retail trade.  Slightly more than 14-percent of the 

county population was living below the poverty level in 2001.  The median income of 

households in Santa Barbara County was $46,677. Eighty percent of the households 

received earnings and 16-percent received retirement income other than Social Security. 

Twenty-five percent of the households received Social Security. The average income 

from Social Security was $13,153.  As shown in Table E4, the per capita income is lower, 

and the median household income in the study area is higher than figures for the county 

and state. 

 

 

 

 

 

 

 

 

 

                                                                  Table E3

                                                           Lower Mission Creek

                                                     Employment by Industry, (2000)

Santa Barbara Santa Barbara California

Industry County

Industry Total 505,705 179,900 14,718,928

Farming & Mining 282 15,300 282,717

Construction 3,138 8,000 915,023

Manufacturing 5,036 13,400 1,930,141

Wholesale & Retail Trade 7,056 24,600 2,237,552

Transportation & Warehousing, & Utilities 3,816 28,100 689,387

Finance, Insurance & Real Estate 19,521 44,500 1,016,916

Services 8,910 25,400 7,647,192
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E Transportation 
 

There are 346,994 vehicles registered in Santa Barbara County alone.  In 2003, the 

county had over 1,668 miles of streets, roads, and highways.  Major interstate highways 

servicing the county include the U.S. Highway 101, Highway 1 (running from Pismo 

beach down to Gaviota).  The mean travel time to work in the county is approximately 

16.7 minutes, and 66-percent of the workers drive alone.  The county has an airport in 

Santa Barbara that has a few major carriers, but services mostly commuter flights.  Santa 

Barbara County has an Amtrak Station that is located in Santa Barbara. The station is 

served daily by Coast Starlight trains to and from Los Angeles, Oregon and Washington, 

and Amtrak California's Pacific Surfliners to and from San Diego and Los Angeles.  

Other trains extend north to San Luis Obispo.  While Amtrak Motor Coach services San 

Joaquin and some Pacific Surfliners trains. 

 

3 Methodology 
 

A Guidance and Regulation 
 

This economic assessment is formulated to be in accordance with ER 1105-2-100.  

Further, benefits and costs expressed as annual values are calculated utilizing the FY04 

discount rate of 5 5/8 percent with a project life of fifty-years. All benefits are costs are 

expressed at 2004 price level.  In addition, this report will display the economic analysis 

that was completed for the WRDA 2000 submission.  The WRDA 2000 analysis was 

based on a discount rate of 6 5/8 percent and price level of 1999.   

 

 

                     Table E4

              Lower Mission Creek

     Income Levels by Household, (2000)

Santa Barbara Santa Barbara California

Income Distribution County

Total Housholds 36,317 136,769 11,512,020

Less than $15,000 4,479 18,268 1,615,869

$15,000-$24,999 3,561 15,498 1,318,246

$25,000-$34,999 3,744 16,968 1,315,085

$35,000-$49,999 5,674 21,754 1,745,961

$50,000-74,999 6,819 26,510 2,202,873

$75,000 or more 12,040 37,771 3,313,986

Median Household $52,570 $46,667 $47,493

Income

Per Capita Income $28,732 $23,059 $22,711
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B Computer-based Models and Reference Sources 
 

The following items were utilized for the economic assessment of Lower Mission Creek 

and Laguna Channel. 

 

Models: 

(1) HEC’s Flood Damage Reduction Analysis (HEC-FDA) 

(2) HEC’s Expected Annual Damage (EAD) model 

 

References: 

(1) Marshall & Swift Evaluation Services 

(2) Depth Damage Relationships - Expert Panel Meeting, Houma, Louisiana, 

January 22, 1997 

(3) EGM 04-01, Generic Depth-Damage Relationships for Residential Structures 

(4) First American Real Estate Database 

 

C Database Field Survey 
 

The original field survey was conducted in 1997 and was based on 100% field survey.   

The survey recorded the following items: relative First Floor Elevation (FFE), structure 

type, structure condition, and structure use.  Another field survey was conducted in 

February of 2004.  The purpose of the most recent survey in 2004 was to verify any 

changes to residential and commercial development in the floodplain.   

 

D Topographic Mapping 
 

The Lower Mission Creek floodplain was topographically mapped at a 2-foot contour 

interval.  This mapping and field survey FFEs were combined to estimate absolute FFE.   

 

E Reach Delineation 
 

Economics, Hydrology, and Hydraulics study members participated in the segmenting of 

the Lower Mission Creek and the Laguna Channel study area into six major reaches of 

homogenous characteristics.  Reaches 1 through 4 in the Lower Mission Creek study area 

were segmented into sub-reaches to differentiate characteristics within these major 

reaches.  Critical factors for differentiation included: discharge/frequency characteristics, 

overflow spatial characteristics, and economic activity.   
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4 Without Project Conditions 
 

A Floodplain Inventory 
 

A site survey of the floodplain was conducted in 1997 and 2004 to estimate the structures 

depreciated replacement value.  The structure values were based on information provided 

by Santa Barbara County’s Clerk-Recorder Assessor Office, construction costs from 

Marshall & Swift, and two site surveys were conducted in 1997 and 2004.  Table E6 

shows the depreciated replacement values for structures in 1999 and 2004.  Table E7 

shows the content values for the structures in 1999 and 2004.   

 

The 2004 commercial structure content values are based on either an expert panel that 

was conducted in Houma, Louisiana (1997) or survey of commercial structures in the 

Lower Mission Creek Floodplain (1997).  A 1997 commercial content survey was able to 

verify the content to structure ratio for retail stores, auto related businesses, light 

industrial businesses, and warehouses.  For the other businesses, the best available 

information was used, which was the expert panel that was conducted in Houma, 

Louisiana (1997).  The Houma depth-damage relationships were developed from an 

expert panel meeting (e.g., of Corps of Engineers Economist, Engineers, outside 

consultants, FEMA, etc.) that was conducted in Houma, Louisiana.  Also, the Houma 

ratios are significant less than ratios used in the 1999 report.  The commercial content to 

structure ratios are listed in Table E8.     

 

The content to structure ratios for residential structures are based on 1997 survey of 

residential structures.  The survey estimated the residential content to structure value to 

be 64.3-percent. 

 

             Table E5

                              Lower Mission Creek 

                                      Reaches

Reach Name Sub-reach Name Creek Bank Reach Location

Reach 1 Rch 1 Left East From the creek to De La Vina St. and Bradbury Ave.

Rch 1 LL East East of De La Vina St. and Bradbury Ave. to Anacapa St.

Rch 1 Right West From the creek to U.S. Highway 101

Reach 2 Rch 2 Left East From the creek to Brinkoff Ave.

Rch 2 LL East East of Brinkoff Avenue to Santa Barbara St.

Rch 2 Right West From the creek to U.S. Highway 101

Reach 3 Rch 3 Left East From the creek to Brinkoff Ave.

Rch 3 LL East From the creek to Brinkoff Ave.

Rch 3 Right West From the creek to U.S. Highway 101

Reach 4 Rch 4 Left East From the creek to Laguna Drainage Channel

Rch 4 Left X East From the creek to Laguna Drainage Channel

Rch 4 Right West From the creek to Burton Circle

Rch 4 Right X West From the creek to Los Aquajes

Rch 4 Right XX West From the creek to Castillo Street

Rch 4 RRE West West of Burton Circle to Castillo St.

Rch 4 RRW West West of Burton to Santa Barbara City College

Laguan Reach 1 NA NA North of Highway 101

Laguna Reach 2 NA NA South of Highway 101
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B Without Project Damages 
 

The annualized damages to structures (e.g., damages to buildings and contents) are 

calculated using the HEC-FDA computer program.  The model computes annual damages 

based upon the following input parameters: 

 

1.) Structure data, including structure I.D., category (single-family residences, 

multi-family residence, public, commercial, industrial), stream location, 

ground elevation, first floor elevation, and structure value.   This data was 

         Table E6

Lower Mission Creek

      Total Structure Value and Average Value

Number of Structure Value Structure Value Average Value

Structures 1999 Price Level 2004 Price Level 2004 Price Level

Comm 569 $212,983,000 $239,291,000 $421,000

MFR 312 $52,125,000 $62,316,000 $200,000

Public 35 $35,068,000 $48,513,000 $1,386,000

SFR 225 $12,858,000 $14,706,000 $65,000

Total 1141 $313,034,000 $364,826,000 $320,000

                 Table E8

         Lower Mission Creek

                                       Content Value to Structure Value Ratio

Content Value to Content Value to

Structure Value Ratio Structure Value Ratio

WRDA 2000 FY2004

Retail 111% 111%

Auto Related Businesses 120% 120%

Light Industrial Buildings 214% 214%

Warehouses 215% 215%

Restaurants 100% 40%

Public Buildings 25% 37%

Hotels 100% 22%

Apartment Buildings 55% 22%

Office Buildings 100% 91%

         Table E7

Lower Mission Creek

      Total Content Value and Average Value

Number of Content Value Content Value Average Value

Structures 1999 Price Level 2004 Price Level 2004 Price Level

Comm 569 $282,220,000 $101,294,000 $178,000

MFR 312 $52,125,000 $27,052,000 $120,000

Public 35 $28,567,000 $63,029,000 $280,000

SFR 225 $8,229,000 $9,456,000 $42,000

Total 1141 $371,141,000 $200,831,000 $176,000
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developed in a spreadsheet, converted into a text file and imported into the 

HEC-FDA program.   

2.) The calculations of content and structure damages are based on only the base 

year, since the watershed development is build-out. 

3.) The 1999 evaluation determined that the depth/damage relationships provided 

by FEMA provided the best available information for the Lower Mission 

Creek Floodplain.  Table E9 shows the FEMA depth-damage curves.   

4.) Since the 1999 report was completed, U.S Army Corps of Engineers 

developed generic depth-damage relationships for residential structures.    

The 2004 evaluation used the depth-damage relationships from EGM 04-01 

for calculating damages to residential structures.  The residential depth-

damage relationships are listed in Table E10.  For non-residential structures, 

the 2004 evaluation used depth-damage relationships that were developed 

from an expert panel meeting (e.g., of Corps of Engineers Economist, 

Engineers, outside consultants, FEMA, etc.) that was conducted in Houma, 

Louisiana.  Table E10 shows the non-residential depth-damage curves used in 

the 2004 report.  The damage relationships for non-residential are applied 

based on the type of construction. 

 

 

 

 

 

 

             Table E9

      Lower Mission Creek

1997 FEMA Depth-Damage Curves

Depth (ft) Damage to Damage to Damage to

Structures Contents in Contents in

(percent) Residential Commercial

Structures Structures

(percent) (percent)

-1 0% 0% 0%

0 9% 12% 11%

1 16% 24% 18%

2 25% 33% 24%

3 28% 35% 29%

4 30% 37% 35%

5 31% 41% 40%

6 40% 45% 45%

7 43% 50% 50%

8 43% 57% 55%

9 45% 60% 60%

10 46% 60% 60%
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4) The 2004 evaluation used the guidance in EGM 04-01 to calculate content 

damage for residential structures.  The content depth-damage relationships are 

based on percentage of structure value instead of the value of contents.  Table E11 

shows the residential depth-damage relationships for residential content damages 

for the 2004 evaluation  

 

5) The calculation of content damages for non-residential structures in the 2004 

evaluation used the depth-damage relationships that were developed from an 

expert panel in Houma, Louisiana.  The depth-damage relationships were based 

on a percentage of the structure value. Table E8 shows the content value-to-

structure value ratio for different types of structures.  The depth-damage 

relationships for non-residential structures used in the 2004 evaluation in 

calculating content damages are listed in Table E12. 

     

 

 

 

 

 

 

 

 

                   Table EX                         Table E10

                                Lower Mission Creek

                           Structure Depth-Damage Curves

 IWR Residential Struct.    Houma Non-residential Structures

Depths Damage to Standard Damage to Damage to 

Structures Error Wood-Frame Masonary

   (Percent) Structures Structures

(percent) (percent)

-1 3% 3% 0% 0%

0 13% 2% 1% 2%

0.5 19% 2% 18% 12%

1 23% 2% 18% 12%

1.5 28% 2% 24% 17%

2 32% 2% 27% 17%

3 40% 2% 31% 22%

4 47% 2% 37% 26%

5 53% 2% 45% 29%

6 59% 2% 45% 30%

7 63% 2% 46% 30%

8 67% 2% 48% 32%

9 71% 2% 52% 42%

10 73% 3% 52% 48%
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6) The 2004 evaluation included no changes to the hydrologic and hydraulic data 

that was used in the 1999 evaluation.  The Engineering Division provided the 

hydrologic and hydraulic data.  Also, the data was imported into HEC-FDA 

program. 

7) The 2004 evaluation employed the levee function of the HEC-FDA model to 

represent flooding conditions within the floodplain.   Under this construction, 

inundation damages are prevented from occurring and flood stages are 

contained within the channel.  For each of the reaches the levee was based on 

                     Table E11

             Lower Mission Creek

              IWR Generic Depth-Damage Relationships

              Residential Structures - Content Damages

Depth (ft) Damage to Standard 

Contents in Error

Residential 

Structures

(percent)

-1 2.4% 2.1%

0 8.1% 1.5%

1 13.3% 1.2%

2 17.9% 1.2%

3 22.0% 1.4%

4 25.7% 1.5%

5 28.8% 1.6%

6 31.5% 1.6%

7 33.8% 1.7%

8 35.7% 1.8%

9 37.2% 1.9%

10 38.4% 2.1%

             Table E12

     Lower Mission Creek

 Houma Non-Residential Depth-Damage Relationships

             Contents

Depths Restaurant Auto Hotels and Office Bldgs. PublicBldgs Retail Warehouse and 

Related Apartments Industrial

-1 0% 0% 0% 0% 0% 0% 0%

-0.5 0% 0% 0% 0% 0% 0% 0%

0 0% 0% 0% 0% 0% 0% 0%

0.5 18% 9% 8% 13% 36% 11% 8%

1 24% 27% 15% 16% 65% 23% 12%

1.5 45% 69% 18% 29% 65% 33% 16%

2 48% 79% 22% 34% 65% 55% 20%

3 77% 87% 38% 65% 90% 69% 27%

4 91% 90% 43% 80% 100% 77% 31%

5 94% 96% 45% 82% 100% 86% 39%

6 94% 96% 45% 90% 100% 94% 46%

7 97% 96% 45% 92% 100% 94% 53%

8 97% 96% 45% 92% 100% 94% 61%

9 97% 96% 45% 92% 100% 94% 68%

10 97% 96% 53% 92% 100% 97% 73%
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the estimated elevation of the creek banks.  Table E13 lists the elevation of the 

banks and its corresponding probability event of overtopping the creeks’ banks. 

 

8) The HEC-FDA model computes expected annual damages using a Monte 

Carlo simulation process.  The resultant includes the expected annual damages 

in the study area.  

 

 

C Risk & Uncertainty Modeling 
 

The two variables subject to R&U variations for the economic determination of 

stage/damage functions are First Floor Elevation (FFE) and Depreciated Replacement 

Cost (DRC).  For estimating the uncertainty of the FFE, the study team used a normal 

distribution with a mean of 0 and a standard deviation of .6 feet  (based upon guidance 

contained in EM 1110-2-1619).  For DRC uncertainty, a triangular distribution was used 

for the different types of structures.   The mean value for the uncertainty function was 

based on the estimated value of the structure.  The lower and higher limits for the 

triangular function were based on lower and higher classifications listed in Marshall & 

Swift.  Table E14 lists the lower and higher limits for different types of structures. 

 

    Table E13

                      Lower Mission Creek

        W/O Exceedance Probability Event by Reach

Reach Name Elevation of the Without Project 

Creek Bank (ft) Conditions

Rch 1 LL 33.7 70-yr

Rch 1 Left 34.6 7-yr

Rch 1 Right 38.6 14-yr

Rch 2 LL 26.2 50-yr

Rch 2 Left 28.6 10-yr

Rch 2 Right 28.6 10-yr

Rch 3 LL 24.5 50-yr

Rch 3 Left 24.5 16-yr

Rch 3 Right 24 16-yr

Rch 4 Left 12.2 5-yr

Rch 4 Left X 12.2 5-yr

Rch 4 Right 12.2 5-yr

Rch 4 Right X 15.8 25-yr

Rch 4 Right XX 12.2 5-yr

Rch 4 RRE 17.1 25-yr

Rch 4 RRW 17.5 40-yr

Rch Lag 1 8.5 10-yr

Rch Lag 2 8.5 10-yr
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Also, the depth damage relationships for residential buildings include a standard error of 

the percent damages for each depths of flooding.  Table E10 and E11 show the standard 

error for structures and contents respectively. 

 

 

D R&U Hydrology/Hydraulic Variable Parameters 
 

The hydrologic engineering relationships allowed by the HEC-FDA model to fluctuate 

are the frequency/discharge function and the stage/discharge function.  For the 

frequency/discharge relationship, the model used the graphical approach to compute a 

statistical distribution of the possible discharges.  This statistical distribution was based 

upon the data contained in the water surface profiles and the equivalent record lengths 

that were estimated for each reach.  For the reaches located in the Lower Mission Creek 

floodplain had an equivalent record length of 27.  The reaches in Laguna Channel 

floodplain had an equivalent record length of 15.  The Engineering Division provided the 

data.  For the stage/discharge relationship, a normal distribution is assumed for the 

uncertainty data.   The data included standard errors for the 10-year, 25-year, 50-year, 

and 100-year event.  Table E15 shows the standard errors for each of the reaches.  

 

 

 

                                Table E14

                        Lower Mission Creek

           Triangular Distribution of the Depreciation Replacement Structure Values

      The Percentage Change in the Median Value to the Lower and Higher Limit Values

Occ. # Description Lower Limit %Change Higher Limit %Change

1 Single Family (1 Floor) 10.6% 10.6%

2 Single Family (2 Floors) 10.6% 10.6%

11 Duplex (1 Floor) 9.8% 8.6%

12 Duplex (2 Floors) 9.8% 8.6%

13 Duplex (3 Floors) 9.8% 8.6%

14 Apartment (1 Floor) 9.8% 8.6%

15 Apartment (2 Floors) 9.8% 8.6%

16 Apartment (3 Floors) 17.3% 15.1%

17 Apartment (4 Floors) 17.3% 15.1%

18 Hotel (1 Floor) 13.4% 29.3%

19 Hotel (2 Floors) 13.4% 29.3%

20 Hotel (3 Floors) 13.4% 29.3%

21 Hotel (4 Floors) 13.4% 29.3%

111 Retail (1 Floor) 22.5% 22.2%

112 Retail (2 Floors) 22.5% 22.2%

113 Auto Sales-Repair 21.8% 26.6%

114 Office Building (1 Floor) 24.5% 25.5%

115 Office Building (2 Floors) 24.5% 25.5%

116 Office Building (3 Floors) 24.5% 25.5%

117 Office Building (4 Floors) 24.5% 25.5%

118 Light Industrial Building 22.7% 25.5%

119 Warehouse 23.5% 27.1%

120 Restaurant 24.7% 24.5%

1111 Government Buildings 21.6% 24.5%

1112 Churches 20.2% 21.0%

1113 Utilities 18.4% 24.4%

1114 Social Clubs 25.9% 27.2%

1115 Schools 18.6% 18.4%
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E Structure and Content Damages 
 

Table E16 shows the total structure and content damages calculated by the HEC-FDA 

program for the 1999 evaluation and 2004 evaluation.  Table E17 lists the median value 

of damages for each probability event. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                        Table E15

                 Lower Mission Creek

   W/O  Standard Error of Water Surface Elevation

Reach Name Index Location 10-year 25-year 50-year 100-year 500-year

Rch 1 L 5115 0.10 0.31 0.64 0.94 0.94

Rch 1 LL 4370 0.00 0.00 0.00 0.90 0.90

Rch 1 R 5115 0.10 0.31 0.64 0.94 0.94

Rch 2 L 4370 0.09 0.27 0.57 0.93 0.93

Rch 2 LL 3002 0.00 0.00 0.42 0.90 0.90

Rch 2 R 4370 0.09 0.27 0.57 0.93 0.93

Rch 3 L 2842 0.25 0.53 0.88 0.94 0.94

Rch 3 LL 2842 0.00 0.00 0.33 0.90 0.90

Rch 3 R 3842 0.25 0.53 0.88 0.94 0.94

Rch 4 L 1765 0.10 0.29 0.67 0.92 0.92

Rch 4 R 1765 0.10 0.29 0.67 0.92 0.92

Rch 4 RRE 1510 0.00 0.00 0.35 0.90 0.90

Rch 4 RRW 1510 0.00 0.00 0.27 0.90 0.90

Rch lag 1 1000 0.00 0.48 0.66 0.90 0.90

Rch lag 2 1680 0.00 0.10 0.70 0.90 0.90

                  Table E16

          Lower Mission Creek

                       Without Project Damages 

           "(000)

Without Project Without Project 

Damages Damages

1999 Price Level 2004 Price Level

Reach 1 $193.7 $294.3

Reach 2 $407.5 $584.7

Reach 3 $74.1 $116.5

Reach 4 $1,209.4 $1,303.7

Reach Lag 1 $1,744.8 $2,266.9

Reach Lag 2 $87.1 $70.7

Total $3,716.6 $4,636.8
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F Bank Stabilization Costs 
 

The channel capacity of Lower Mission Creek depends on the stability of the creek 

banks. It is expected that erosion will threaten the creek’s banks.  Santa Barbara Flood 

Control Agency is responsible with rebuilding the creek’s bank. The agency will spend 

an average of $41,600 (37,500,1999 price level) per year to maintain the banks.    

 

 

5 Nonstructural Damages 
 

A Emergency/Cleanup Costs 
 

Emergency/cleanup costs include losses and above physical flood damages which result 

from the disruption of normal activities.  Emergency costs include those costs that would 

not otherwise be incurred except for flooding.  These costs include evacuation and re-

occupation of the floodplain, flood fighting, disaster relief and increases in normal 

operations of police, fire, medical, governmental and industry activity.  Clean-up costs 

include the costs of removing and disposing sediment that covered the streets, parking 

lots, and public property. 

 

Calculation of emergency/cleanup costs in the Lower Mission Creek Floodplain is based 

on conversations with city officials responsible for flood fighting efforts and the cleanup 

efforts after the flooding occurred in 1995.  Separate storm events in 1995 were estimated 

to be about a 55-year and a 9-year storm event.  The EAD analysis for both the Lower 

Mission Creek floodplain and Laguna Drainage calculated the annual damages for 

emergency/cleanup to be $130,000 ($118,400,1999 price level). 

 

 

 

 

 

 

 

 

 

            Table E17

                                           Lower Mission Creek

                          Median Expected Structural and Content Damages

                                         For Probability Events

                                                    '(000)

Stream 10-year 25-year 50-year 100-year 500-year

Lower Mission Creek $1,400 $14,200 $31,000 $53,100 $105,000

Laguna Channel $86 $15,100 $35,600 $54,700 $78,800

Total Median Damages $1,486 $29,300 $66,600 $107,800 $183,800
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B FEMA- Temporary Rental Assistance/Emergency Home 

Repairs 

 
FEMA provides grants to assist individuals and families to find suitable housing when 

they are displaced in cases of federally declared disasters.  This assistance being directly 

attributable to the disaster and being an expenditure that would not be undertaken except 

for the disaster falls clearly under the emergency costs guidance of ER1105-2-100.  

Therefore, funds expended by FEMA for Temporary Rental Assistance (TRA) or Funds 

for Minor Emergency Home Repairs (FMEHR) in the event of flooding are NED flood 

damages. 

 

Complying with ER 1105-2-100, an Internet database search of FEMA disaster reports 

for flood and storm damage was performed.   Table E19 shows a compilation of the 

various FEMA reports related to flood and storm. 

 

Table E19 shows the average per claim expenditure by FEMA for TRA ranged from 

$583 to $2,034 with an overall average expenditure of $1,537 per claim.  The standard 

deviation of the average per claim expenditures is $411. 

 

For risk-based modeling purposes it is assumed that TRA per claim expenditure is 

normally distributed with a mean of $1,537 and a standard deviation of $411.  The mean 

of $1,537 was applied as other value to each residential structure (single family and 

multiple family residences) in the HEC-FDA model.  The HEC-FDA calculated the TRA 

for the without project conditions to be $17,200. 

                       Table E18

                 Lower Mission Creek

            Emergency and Cleanup Costs

         '(000)

Frequency 1999 Price Level 2004 Price Level

9-year $240 $266

55-year $1,438 $1,596

100-year $2,065 $2,292

500-year $3,740 $4,151

EAD $118 $130
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C Transportation Loss 
 

Flooding in the Lower Mission/Laguna Channel drainage area has impeded automobiles 

and the railroad traffic within the City of Santa Barbara.  Even the threat of flooding and 

concern for public safety may make it necessary to detour traffic.  The transportation 

losses are determined by calculating the additional operating cost by taking alternative 

routes and the traffic costs per passenger. 

 

The calculations of transportation losses are based upon the technical guidance of 

Institute of Water Resources Report 1-R-12, “ Value of Time Saved for Use of Corps 

Planning Studies: Review of the Literature and Recommendations.” 

 

The expected transportation losses by event in the Lower Mission Creek/Laguna Channel 

are listed in Table E20.  The expected annual transportation losses totaled $19,200 

 

  

 

 

Table E19

                                                      Lower Mission Creek

                                                   TRA Average Expenditure

Date Temporary Rental TRA Claims $ per Claim

Assistance

Addrew, Iron etc.,MO Apr-99 $328,233 341 $963

Kansas Jan-99 $3,380,199 2388 $1,415

Kansas & Missouri Oct-98 $3,335,504 3762 $887

South, Central and Southeast Texas Oct-98 $28,047,095 13786 $2,034

Southeast Texas Sep-98 $4,190,165 2159 $1,941

Southwest Texas Aug-98 $2,156,601 1445 $1,492

Wisconsin Aug-98 $7,000,173 5221 $1,341

St. Louis City & County, MO Jul-98 $1,300,000 2231 $583

Massachusetts Jun-98 $5,400,000 3527 $1,531

Oregon Jun-98 $215,294 132 $1,631

North Carolina Jan-98 $1,213,285 703 $1,726

California 1998 $22,000,000 15000 $1,467

Georgia 1998 $3,100,000 2455 $1,263

Totals $81,666,549 53150 $1,537
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6. Summary of Without Project Damages 

 
The expected annual damages in the Lower Mission Creek/Laguna Channel Floodplain 

are shown in Table E21.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7 With Project Analysis 
 

In 1999, the feasibility study identified the most cost-effective means of providing flood 

protection in the study area.  The plan that is most cost-effective is the plan that 

maximizes contributions to National Economic Development (NED) minus the cost to 

implement the plan or the net benefits.  The plan selected will provide 20-year level of 

protection and have a channel capacity of 3,400 cfs.  

 

A NED Alternative:  3,400 cfs.  Capacity with Oxbow Bypass 

– Stabilized sides combination vertical wall and riprap. 
 

This alternative will increase the channel capacity to 3,400 cfs and would provide 

approximately a 20-year level of protection.  Natural bottom will be maintained and creek 

                                                  Table E20

                                          Lower Mission Creek

                                   Expected Transporation Losses

  '(000)

Drainage Area 25-year 50-year 100-year 500-year

Cost of Time of Delay for Traffic $95 $180 $256 $1,510

Cost of Mileage for Traffic $31 $54 $65 $100

         Total Traffic Losses $127 $234 $321 $1,610

Railroad Losses (Amtrak) $0 $24 $24 $32

Total Losses $127 $258 $345 $1,643

                    Table E21

            Lower Mission Creek

     Without Project Expected Annual Damages Summary

FY 2004 Price Level

                      '(000)

Type Damages

Structural/Contents Inundation (Lower Mission Creek) $2,299.2

Structural/Contents Inundation (Laguna Channel) $2,337.6

Emergency/Clean-up $130.0

Traffic Disruption $19.2

Bank Stabilization $41.6

TRA  $17.2

Total $4,844.8
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banks would consist of combination vertical wall and riprap. The bottom half of the bank 

will consist of vertical walls while the upper half will be built with riprap at a 1.5:1(H:V) 

slope. The riprap would be covered with topsoil while concrete pipes in varying sizes (up 

to a maximum of three feet in diameter) will be strategically placed in between the riprap 

to allow planting of native coastal trees and vegetation. 

 

Upstream of Highway 101, the combination riprap-vertical wall will be the predominant 

bank treatment, except in two short reaches just upstream of Haley-De La Vina Bridge 

and De La Guerra Bridge. Below Highway 101, the combination vertical wall and riprap 

will be applied along the southeast bank, starting from midway between Chapala Bridge 

and Mason Bridge to State Street, and along the middle third of the southwest bank 

between Mason Street and State Street.  Vertical walls will be maintained for the 

remainder of this reach.  The improved creek would generally follow the existing 

alignment and will incorporate a new culvert between Highway 101 and Chapala Street 

Bridge that will bypass the oxbow. The oxbow will be left in place functioning as the 

flow channel. Four bridges along the study reach would be replaced including Ortega 

Street, Cota Street, De la Vina Street, and Mason Street Bridge. 

 

B Annual Cost for NED Plan –2004 Evaluation 
 

The construction cost for NED Plan will be amortized over the 50-year project life.  

Project cost includes Interest During Construction (IDC) and operation and maintenance 

cost.  A summary of the project costs for the NED Plan is listed in Table E22.  Also, 

Table E22 includes the annual cost calculated for the 1999 evaluation. 

 

 

                                Table E22

                        Lower Mission Creek

                    Project Costs for NED Alternative

                         Price Level = 2004

Cost Description NED Plan Costs

Real Estate $6,582,200

Removal and Relocation $663,800

Bridge Construction $3,156,300

Channels Construction $10,794,700

PED $2,425,100

Construction Management $1,171,300

Contingency $3,103,600

Subtotal Costs $27,897,000

Total IDC $1,516,700

Total Gross Investment $29,413,700

Total Annual Costs $1,769,200

Annual OMRR&R Costs $30,000

2004 Total Annual Costs $1,799,200

1999 Total Annual Costs $1,367,000
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C Structural Damages for the With Project Conditions 
 

With Project Damages – The evaluation of 3,400 cfs alternatives 

 

The methodology used in calculating the damages for the without project condition was 

applied to the evaluation of damages for the NED Plan.   The model evaluated the annual 

damages for the 3,400 cfs channel based on the following input parameters: 

 

1.) The economic information for 3,400 cfs alternatives is the same economic 

information that was used in calculating the without project damages, except 

for structures that are expected to be demolished.  Table E25 lists the 

structures that are expected to be demolished with the NED Plan. 

2.) Hydrology and Hydraulics Sections provided water surface profiles for all 

reaches. Based these water surface profiles; the calculation of the 

frequency/discharge and stage/discharge relationships were computed for all 

the reaches. 

3.) This analysis employed the levee function of the model to represent flooding 

conditions within floodplain.  The levee function prevents damages occurring 

when the water elevation is lower than height of the bank. For each of the 

reaches the levee was based on the estimated water elevation of the creeks 

banks. Table E23 lists the elevation of the levee and its corresponding 

probability event of overtopping.  The NED Plan is expected to provide 20-

year level of protection.  However, some of the reaches provide significant 

higher-level of protection than 20-year level of protection.  In addition, the 

evaluation of the 20-year level of protection excludes Laguna Channel from 

the evaluation, since it was based on the frequency of flooding on Lower 

Mission Creek. 
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4) The without project parameters for risk and uncertainty were used for the 

evaluation of 3,400 cfs alternatives, except for the standard error relating to 

the stage/discharge relationships. The standard errors for the with project 

condition: 10-year, 25-year, 50-year, and 100-year frequencies.  Table E24 

shows the calculated standard errors for the each of the reaches. 

 

 

 

    Table E23

                      Lower Mission Creek

                    With Project Conditions

         Exceedance Probability Event by Reach

Reach Name Elevation of the With Project 

Non-Damaging (ft) Conditions

Rch 1 LL 34 250-yr

Rch 1 Left 40.3 23-yr

Rch 1 Right 40.3 23-yr

Rch 2 LL 26.3 90-yr

Rch 2 Left 28.5 50-yr

Rch 2 Right 28.5 50-yr

Rch 3 LL 24.3 100-yr

Rch 3 Left 24.3 50-yr

Rch 3 Right 25.7 50-yr

Rch 4 Left 14.4 50-yr

Rch 4 Left X 14.4 50-yr

Rch 4 Right 13.1 26-yr

Rch 4 Right X 16 100-yr

Rch 4 Right XX 13.7 35-yr

Rch 4 RRE 17.4 82-yr

Rch 4 RRW 17.5 90-yr

Rch Lag 1 8.5 14-yr

Rch Lag 2 8.5 11-yr

7
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5) The description of the alternatives includes a wider channel than current 

channel.  Table E25 lists the properties that will be eliminated due to the 

construction of a wider channel.  The cost to demolish the structures is 

included in the real estate cost estimate in Table E22.  Since the structures are 

removed, the value of the structures is equal to zero.  The value of the 

structure and contents were deleted from the structure database. 

 

6) The evaluation of the NED Plan was completed, after all the parameters and data 

were inputted into the HEC-FDA program.  Table E26 (1999) and E27 (2004) 

show the total average damages and benefits for the NED Plan.   

 

 

 

 

 

 

 

 

                              Table E24

                      Lower Missin Creek

         Standard Error of Water Surface Elevation

                      With Project Conditions

Reach Name Index 10-year 25-year 50-year 100-year 500-year

Rch 1 L 5115 0.10 0.34 0.71 0.97 0.97

Rch 1 LL 4370 0.00 0.00 0.00 0.00 0.90

Rch 1 R 5115 0.11 0.34 0.71 0.97 0.97

Rch 2 L 4370 0.10 0.32 0.68 0.94 0.94

Rch 2 LL 3002 0.00 0.00 0.00 0.90 0.90

Rch 2 R 4370 0.10 0.32 0.68 0.94 0.94

Rch 3 L 2842 0.30 0.65 0.92 0.95 0.95

Rch 3 LL 2842 0.00 0.00 0.00 0.90 0.90

Rch 3 R 3842 0.30 0.65 0.92 0.95 0.95

Rch 4 L 1765 0.14 0.39 0.69 0.92 0.92

Rch 4 R 1765 0.14 0.39 0.69 0.92 0.92

Rch 4 RRE 1510 0.00 0.00 0.00 0.90 0.90

Rch 4 RRW 1510 0.00 0.00 0.00 0.90 0.90

Rch lag 1 1000 0.00 0.48 0.66 0.90 0.90

Rch lag 2 1680 0.00 0.09 0.30 0.90 0.90

                                        Table E25

                                   Lower Mission Creek

                        Structures Removed from the Floodplain

Structure Address No. of Stuct Type Reach

326 W. De la Guerra St. 1 Residential Reach 1 R

303 W. Ortega St. 1 Residential Reach 1 L

633 Bath St 2 Residential Reach 1 L

631 Bath St 3 Residential Reach 1 L

434 De la Vina St. 1 Residential Reach 2 R

15 W. Mason 1 Commercial Reach 4 L
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D Reduction of the Bank Stabilization Costs 
 

Since the NED Plan is expected to have a channel that is stabilized by concrete or riprap, 

each alternative is expected to have zero cost for bank stabilization.  The annual benefit 

from the reduction in bank stabilization costs is $41,600. 

 

E Reduction in Emergency and Clean-up Damages 
 

The NED Plan is expected to reduce the frequency of flooding in the floodplain. The 

costs relating to evacuation, disaster relief and the clean-up of sediment will be reduced 

due to reduction in the frequency of flooding.  Based on the reduction of frequency of 

flooding the EAD program calculated a reduction in the cost of the clean-up costs and 

emergency costs.  The NED Plan is expected to reduce the annual damages from 

emergency/clean-up damages from $130,000 to $51,400.  The total benefit from the 

reduction in emergency/clean-up damages is $78,600.  

                                        Table E26

                      Annual Benefits for NED Plan (1999)

Structure and Content Damages

          1999 Price Level

                "(000)

Without Project With Project Total 

Damages Damages Benefits

1999 1999 1999

Reach 1 $193.7 $100.0 $93.7

Reach 2 $407.5 $252.8 $154.7

Reach 3 $74.1 $45.4 $28.7

Reach 4 $1,209.4 $614.6 $594.8

Reach Lag 1 $1,744.8 $1,291.8 $453.0

Reach Lag 2 $87.1 $45.5 $41.6

Total $3,716.6 $2,350.1 $1,366.5

                                       Table E27

                       Annual Benefits for NED Plan (2004)

Structure and Content Damages

          2004 Price Level

                 "(000)

Without Project With Project Total 

Damages Damages Benefits

2004 2004 2004

Reach 1 $294.3 $159.5 $134.8

Reach 2 $584.7 $367.4 $217.3

Reach 3 $116.5 $75.2 $41.3

Reach 4 $1,303.7 $649.9 $653.8

Reach Lag 1 $2,266.9 $1,621.6 $645.3

Reach Lag 2 $70.7 $36.7 $34.0

Total $4,636.8 $2,910.3 $1,726.5



 

- 25 - 
 

 

 

 

F Reduction in FEMA-Temporary Rental Assistance TRA 

costs 
 

The implementation of the NED Plan is expected to reduce TRA costs for residential 

structures in the floodplain. Also, the parameter of $1,537 per residential structure was 

used in the HEC-FDA model for calculating the TRA damages.  The average annual 

TRA damage amount occurring after implementation of the NED Plan is $13,400.  Since 

the without project condition is $17,200, the TRA is net annual benefit is $3,800.   

 

G Reduction in Transportation Losses – With Project 

 
Based on the maps from the Hydrology & Hydraulics Branch, showing the reduction in 

the time duration of flooding with the implementation of the NED plan, it is expected that 

transportation losses will be reduce.   The expected transportation losses by event for the 

Lower Mission Creek/Laguna Channel are listed in Table E28.  The expected annual 

transportation losses totaled $15,200.  Since the without project losses equal 19,200, the 

total annual benefits for the project is $4,000.  

 

 

H Savings in Flood Insurance Overhead 
 

The flood insurance costs that can be saved by alleviating a flood threat are the overhead 

and administrative cost of processing applications and operating the National Flood 

Insurance Program.  Computer Sciences Corporation provided a list of all the FEMA 

policyholders within the Lower Mission Creek and Laguna Channel 100-year floodplain.   

The number of policies that are within the without project conditions 100-year floodplain 

is 237 policies.  Based on the implementation of the NED Plan the size of the 100-year 

floodplain will be reduced, causing the number of policies in the 100-year flood plan to 

be 174.  By implementing the NED Plan, it expected that 63 policies would not be 

needed.  The current overhead cost per policy in 2004 is $161 per policy.  The NED Plan 

will provide annual benefit of $10,100 by reducing the administrative cost of FEMA 

policyholders. 

 

 

                                                        Table E28

                                               Lower Mission Creek

                                         Expected Transporation Losses

                                              With Project Conditions

Drainage Area 25-year 50-year 100-year 500-year

Cost of Time of Delay for Traffic $64 $120 $219 $1,412

Cost of Mileage for Traffic $21 $37 $56 $93

         Total Traffic Losses $85 $157 $275 $1,505

Railroad Losses (Amtrak) $0 $24 $24 $32

Total Losses $85 $182 $299 $1,538
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I Advance Bridge Replacement Benefit 
 

The proposed alternatives include the construction of new bridges.  The expected lives of 

the replacement bridges are expected to be greater than that of the existing structures, 

thereby extending the service life of the bridges.  Since the total cost of the new bridge is 

included in the first cost of the project, a credit for this extension is calculated for the 

benefit side.  A credit is also calculated for the reduction in O&M costs that will occur 

during the remaining life of the existing facility. A detail list showing the remaining life 

of bridges, maintenance cost of old bridge, life expectancy of new bridge, future annual 

maintenance cost, cost of the new bridge, annual maintenance benefits, and annual bridge 

replacement benefits is listed in Table E29.   

 

The advance bridge replacement benefit for the De la Vina Street Bridge was based on 

the incremental cost for enlarging the bridge’s conveyance. The estimated reduction in 

annual maintenance cost for the new bridge at De la Vina Street was not included in the 

benefit analysis. 

 

8 Benefits and Costs of NED Plan 
 

 

After completing a re-evaluation of the original NED Plan authorized in WRDA 2000, 

the NED Plan has over $278,000 in net benefits and benefit/cost ratio of 1.15.   The 

construction costs for the NED Plan have increased over 50-percent since the project was 

authorized in 2000.  However, the higher costs for the project have been moderated by a 

1-percent drop in discount rate.  The lower discount rate reduces the annual cost for the 

construction costs and IDC costs.   

 

The annual benefits for the NED Plan have greatly increased since WRDA 2000, due to 

increases in building costs, changes in the depth damage relationships, and the higher 

costs for bridges.  First, the building costs in the region have increased over 7-percent in 

last year.  Secondly, the use of the new depth damage relationships for residential and 

non-residential structures have provided some of the increases in the annual benefits due 

to the reduction in content and structure damages.  Finally, the higher advanced bridge 

replacement benefit is due to higher cost estimates for the new bridges.   

 

                                        Table E29

                              Lower Mission Creek

                        Advance Bridge Replacement

Remaining Annual Maint Life Expectancy Future Maint Bridge Cost Annual Maint Bride Replace

Bridge life Cost (New Bridge) Benefit Benefit

Mason St. 7 $1,500 50 $250 $108,000 $1,250 $42,900

Ortega St. 7 $7,500 50 $250 $757,900 $7,250 $23,800

Cota St. 7 $5,000 50 $250 $770,500 $4,750 $30,100

De la Vina St. 7 $5,000 50 $250 $598,100 $0 $30,500

Total Benefits $13,250 $127,300
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Table E30 provides a comparison of the benefit and cost analysis for the 2004 and 1999 

evaluation.  Based on the current information for benefits and cost for the NED Plan, it is 

expected that the project will provide positive net benefits into the future.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                          Table E30

                                  Lower Mission Creek

                              Annual Benefits and Costs

                     National Economic Development Account

                                        Data in (000)

Project Benefits and Costs

Red of Struct & Content NED Plan NED Plan

Damages 2004 Price Level 1999 Price Level

Commercial $1,422 $1,176

Multi-Family $252 $108

Public $67 $53

Single Family $57 $30

Total Reduction of Damages $1,798 $1,367

Advance Bridge Replacement $127 $88

Red Bridge Maint $13 $13

Red. Clean-up/Emergency $79 $75

Red. FEMA Overhead $10 $8

Red. TRA $4 NA

Red. Bank Stabilization $42 $37

Red. Transportation Losses $4 $4

Total Annual Benefits $2,077 $1,592

Annualized Investment Cost 1769 1337

Annual OMRR&R $30 $30

Total Annual Cost for Project $1,799 $1,367

Net Benefits $278 $225

Benefit/Cost Ratio 1.15 1.16
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